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An Experimental Hip of C old, — : 


- To which are added 
An EXAMEN of ANTIPERISTASIS, 
And an EX A MEN of Mr.Hobs’s Doktrine about Cold. 





Whereunto is anneted An Account of Freezing, 
brought in to the Royal Society, by the learned 
Dr. C. Merret, a Fellow of it. 


Together with an Appendix, containing fome 
promifcuous Experiments and Obfervations rela- 
ting to the precedent Hiftory of Co/d. 


| Non fingendum, aut excogitandum, fed inveniendum, quid natura faciat, aut ferat, Bacon. | 


By the Honourable ROBERT BOYLE, , 
Fellow of the ROYAL SOCIE7T. 


EONDON. 


Printed fe Richard Davis, Bookfeller in Oxford, 1683. | 
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| A - Great progrefs having been made at the Prefs in the Se- 


: cond Edition vi the Hiftery of Cold, defore the Author 


was acquainted with it, he did not think fit to make any. 
alteration of the Former Edition, but left it tocome forth this 
+ year, juft as it was printed: feventeen years ago, Viz. in the year: 


1665. | 
For the fame reafon, the Author declind making any altera- 
tion in the Introductory Preface; whofe prolixity feem’d very 
excufable, becaufe it was not barely a Preface to the particular 
Book whereunto it was prefix'd, but (as the Title was defignd to 
intimate) contain d divers ‘Confiderations Introductory to the 
Hiftory of ‘Cold in general, and fuperadded divers Experi. 
ments and Obfervations to rhofe that were deliverd in the Hi-. 


Pry it Self 
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The Publither to the Reader. 


The Author thinks he may juftly hope, that Equitable Readers 
will not look upon the. Thermometrical. Difcourfes that are pres. 
misd to the Hiftory. of Cold, as unfit toappear again with it, 
tho fome of the Particulars, that are there deliverd as Pa- 
radoxal, are now acknowledged for Truths by moft of the Virtuoli; — 
and others, that are ene 5 a w Obfervations and Praétices, 
are at prefent come into common ufe among the Curious. . For 
the ancient date of thefe Difcourfes will eafily makejt appear, 
that the: things thiy Mainly coped of, feege thien ANotic Mies. 
And be bopes at will met difparape them among Eguttable Rea- 
ders, that many have fince thought fit to embrace the Opinions, 
. and make ufe of the Prattices, there propos d. 

But'twill be now expattad tht foméwhat fhould be faid about 
the following Appendix, wherein the Author is very fenfible that 
he flands more in need of the Reader's equity and favour. For, 
not heing folicited $0 makg a Second Edjhion, (after Mens Ceria- 
fity and the Fire of London had difparsd or deftmoyd the Figft) 
ti want of letfure- made him unwilting,* and want of health al: 
moft unable, to revife and profecute that Work ; he threw afide 
the Particulars he intended to add among other loofe Papers, | 
ih tl many years wey lay wegledted, and probably thare 
were divers of them: loft : fo that when the Statiewer and fque- 
ral other perfans were preffag to hawe a New Edition of the 
former Hiftory of Cold, and gave the Author wotice that a 

ood part of it was already printed off; aud waited for fome Ad- 
ditions that they earneftly defir'd, hé had mach ado to retrieue 
any confiderable number of Notes ; moff of which too being occa- 
fionally written, when he could sot get one Exemplar to calate 
them with, (the Stationer himfelf having not fo much as Ong 
. Book left) it was almoff neceffary that many of them fbould not 
be fo written as to be eaftly and fmaothly joynd to the Titles of 
the formerly Publifod Fiz i ‘So that the Author (who at 


that time was much indi(pos'd) having neither health nor leifure 


learned - 


to put this Chaos of loofe Memoirs inte fome order, defird a 


The Pablither to the Reader. 
kearned Friend to take upon him the trouble of diag *% for him: 
yet twas not pofible for ab that ingenious pee care and dili- 
gence, to give a good method and {mooth connexion to fo cone 
Snsd an heap of Particulars; all that the difficulty of the At- 
tempt permitted him to doe, being, to refer the Particnlars, as 
ries as might be, to the refpettive Titles they feem'd mot to 
clong ta. DHE | : 

niente that the Reader be told, whence the Materials have 
been taken, whereof the folowing Appendix doth confit. Some 
few of them have been drawn out of Printed Books, becaufe 
Cold (in it felf a fubjett barren enoagh’)' has been left fo un» 
cultivated by Clafick Aathors, that, accordivy to onr judicious 
Verulam’s advice, it was not thought fit to caff away any.cre- 
dibly related matter of fatt that might add to the Hiftory of 
it, But the greater number By fat of the fokowing Particulars 
was taken from the Relations of .Navizators and Travelers, 
whom the Author had the ‘Car. att to confalt about the Phano- 
mena of Cold, they had met with. And for the better gain- 
ing of fuch Informations, he became an Adventurer ia that which 
& commonly called the Company of Hudfon's Bay ; to which 
thofe that are from time to time fent from London, do, ether 
in their Voyages thither and back again, or in their fay in 
that frozen Country, not anfrequently meet with confiderable, 
tho anwelcome effects of Cold. But two perfous there are above 
the refi, from whofe Anfwers the Author drew the confide- 
rableft part of the following Appendix. One was an ingenious 
Englifo Phyftcian, dead many years fince, that was Archiater 
to the ther Ruffian Emperour ; for whom our Author having 
farnifh'd this Phyfictan with fome pleafing , and yet effectual, 
Chymical Medicines, that were very well likd, and nobly re- 
warded, by the Czar, the Author deftrd as his recompence, te 
have fome Obfervations about Cold (whereof he fent a lift) 
made in Ruffia, and efpecialy at the City of Mofco, where 
the Phyfcian, attending his Mafter, refided. The Anfwers to 
t 2 Mr. Boyle's 


| The Publifher to the: Reader. 
Mr. Boyle's Queries were by misfortune not fent by themfelves, 
but in feveral Letters intermingled with fo many other Paf- 
Jages, relating to the Ruffian Monarch's Government, Religi- 


on, &c. that to put. them in the Writer's own words (which ~ 


was. thought the faire(t and fureft way ta prevent miftakes) fome 
of them muft. be: difmembied: from the Context, and fo muft 
appear as torn and incoherent rags, and confequently to the 
great: difadvantage of the Papers, they-are made parts of. 
Lhe.other principal Informations to be met with ia this. Ap- 
pendix, phe Aathor receiv'd in divers Conferences he procurd 
_ with ap ancient Sea Captain, wlrowas:fookt upon as the grey 
te/t Navigator, inta. be’ Northern, Scas, that bas begn known ; 
upon which account. his Majelty himfelf had the. Curiofity te 
fend for him, and difcourfe with him. This Jujty old man.had 
inte t th 4 Frigid, Zone, | ang 


N 


made above thirty jeveral, Voyages ve 
being then (as ahaa oe Benet woe Tae Service 
of the Company of Hydion’s Bay, was..apom that, account the 
more willing, and. the. more ‘free,.to, make Anfwer to the Au: 
thor's Queftions, even when tt requird the difcovery of his. moft 
— fecret Obfervations. And, that this Preface may not be alto- 
gether ufelefs to the defign of rhe Hittory 4 belongs to, I fhall 
add on this occafton, that the Author having. been vifited. by 
the principal perfon that venturd to, winter in Hudfon’s Bay 
(where the ingenious — James (often mentioned in the 
foregoing Hiftory) found it almoft, if not quite, as rigoroufly 
cold, as the Hollanders fouxd Nova.Zembla) he was parti 
cularly inguifttive to learn of this Perfon, how he was able..to 
Support the extreme rigours of the Cold al the Winter long; 
to which enquiry the Navigator anfiverd, that the Cold was 
Scarce fufferable the firft year he fettled rhere ; but that after- 
wards they had found an Expedient to make their Wmtering 
not onely tolerable, but comfortable enough; and being prefs'd 
to name this Expedient, he ingenuoufly confefsd it to be this ; 
that they dug fo deep into the Earth, where they thought jit to 


erect 


| THe Pablifher to thé. Reader. 
eretl their Wintering-boufe, that about. cne half of their Man= 
fron, and that part wherein they dwelt themfelves, was built 
under ground ; by which means the Cold Air could not lateral- 
ly pierce into it, fo that they flept warm enough, and in the 
day-time could keep themfelves from excefive Cold, as long as 
they continued in that Subterranean part of their houfe. 

The following Papers haying been fent away to the Prefs. 
without being reviewd by the Author after the Particulars. 
that compofe this Appendix were rang’d in the order they now 
appear in; when afterwards. he recejud them all at once as they 
now fland printed, be found (not without. being troubled at it) 
that. to comply with the defign of referring Particulars ta their 
proper heads, fome Paffages in this new Model of them bad loft 
the dependencies or. the connexions they bad in.the Papers whence 
they were tgken, . Ag fox infiance, she Govewsiour .of Smolen» 
feo upon, the Lorders- of, Poland aad.-Ruflia,\tha..wor here cad 
by bu own name, is, mention'das aP exfon formerly nominated 
which might well be. done in the Papers whence this Particular 
was, extratted,. becaufe.he had. in them, before that, been quo- 
ted by the name of Lieutenant. General Drummond.. .Nor. is 
this (‘tis fear'd) the onely. P allege wherein the alnoft.weceffary 
diflocation of Particulars; that before'hadia mavifef caunéxi- 
on, may need the Reader's pardon, which és .therefore begg-d by 
the Author; who yet hopes that thefe Paffages widiinot: be found 
numerous, and that an attentive Reader will by Circumflances . 
eafily enough difcern what. things ave bis own, end. thafe cont- 
paratively few, that might have, been moxe.expxepy' deliverd, 
as receiv d from others. This imcondenienca was. nor efpyd till 
it was too late to prevent it. re a re 

Some few Particulars in the folowing Appendix may per- 
haps be found coincident as to the main, with fome.Paffages of 
the Book tis annex'd to, and yet differing in fome Circumftan- 
ces. But thefe the Author thought-it candid.not..to fupprefs, . 
becaufe in Fiftorical matters Truth ws. the thing. that 1 tobe 


princi~ i 
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~The Publither to the Reader. 
> principally regarded: befdes that in thefe ig whereie the 
: Relations of the Hiftory and of the Appendix agree, they will 
_. mutually confirm each other, (which in matters whereof few Try 
als er Obfervations are yet extant, is a thing of no {mall me- 
. ment; ) and thofe Circumflances that may fuggeft Limitations 
_ or Cautions may be of good ufe in the Philofophick Hiftory of 
Cold, and engage the curious to make a farther fearch by heed- 
fall and repeated Tryals.. . - 
The Author kad divers other Papers that might bave ewe  - 
rich’'d the prefent Appendix, if the confufton that was occaftow'd — 
among his Manufcripts, by a fudden Fire that oblig'd him v 
haftily to remove them after midnight, had wot fupprefsd them, 
( pair which he hath elfewhere complained of, as. very prejudt- 
cial to him in reference to other Tratts ) at leaft tif’ another 
opportunity. But withont the profpedl of a larger Appendix, 
the Printer mantéd. ner encomragement to prefs for «Second E- 
dition, by the. favourable reception that was given to the Firkt 
by divers Learned Men, nor onely at home, bxt abroad; where 
Monfteur Duhamel, famous for many carious and elaborate 
Pieces, in one.of his learned Treatifes, gives this Character of 
_ the foregoing. Hiftory : Cum anno fuperiore inciderim in 
Librum de .Frigoris Hiftoria, ab iffuftr: & doctiffimo Viro 
D. Boyle compofitum, quo Argumentum, a Philofophis pene 
intactum, tam diligenter & erudite pertractavit, ut vix quic- 
quam accuratius fperari poffit. Duhamel Corp. Aff Cap. de 
Frigore. Awd fince him an ingenious Doctor of Phyfick, (that 
in a Cold Climate has written, thd not copioufly, yet learnedly 
and ex profefio,: of Cold) fpeaks thus of our Author and of his 
Hiftory: Agmen hoc eruditum (having fpoken before of the 
chief Authors that have written about Cold) claudat Dominus 
Boyle, Delicium & Ornamentum noftri temporis, cui jam 
nunc omnem noftram attentionem renovare equum eft. Non: 
enim aliam ob caufam hoc loco ultimo eum ample&tendum 
nobis fervavi, quam ut veluti per compendium, liberiori ta- 
7 men 


-The Publifher to the Reader. 

men paulé excurfione facta, & fepofito nonnihil capitum prie- 
cedentium ordine, tum ea que jam partim allata fuere, tum 
guz dicenda adhuc reftant, fine tedio & concinna brevitate, 
Fjus quafi ductu, quem toto hoc lubrico & glaciali itinere 
ducem mihi propofui, examini ulteriori fubjicerem. Comradi 
Differtat. Medicophyf. de Frigoris Natura & Effettibus, pag. 51. 

Thefe juft Elogies of our Honourable Author (to omit man 
others) are here inferted, not to _ on his modefty by the 
repetition af his own (tho merited) Praife, but as incitements 
to the ftudious to perufe his Philofophy, with the Principles 
thereof, contained in This and his other Tratts, (which in man 
things differ from thofe of the Peripatus, the Academia, and the 
Stoa too) in regard they have already paffed the Teft of the Lear- 
ned both at home, and alfo beyond the Seas. For tho, as an - 
Ingenious Writer {peaks in another Cafe, little heed is to be - 
given to the Gale of a private mans Fancy, yet ‘tis confide- 
rable, when the Wind blows from all Quarters. ‘ The univerfal — 
approbation, which the Labours of our Author have met with, . 
requires an high veneration for, and medullary fearch into, his . 
Writings. It was the faying of an ancient Rhetor, in reference - 
to Oratory, Ile fe ial Fe profecifle {ciat, cui Cicero valde 
placuerit ; which may be applied with as much veracity to : 
Mr. Boyle, whofe Philofophical Lucubrations about the Subjects 
he is pleafed to ventilate and difcufs, are the Top of their kind. ° 
Therein the Initiati may find great encouragement for their pro- 
grefion, and alfo, Ti hole who are more experienced, and fit but - 
one Form below the Adepti, may count it no Difparagement ~ 
to learn of Him, whofe Difquifitions have been fo Inftruélive to -: 
the Learned World. | | 
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JT Am fully perfwaded, you will much rejoyce to fee that Exqui- 
Yi fite fearcher of Natare, the Illuftrious Robert Boyle, come a- 
broad again, as knowing he never does fo, but when richly 
furnifhe with very Inftructive and Ufeful matter. He prefents 
you here with a Trearifle of New Obfervations and Experiments, in 
order to an. Experimental -Fiftory of Cold. ‘This is the Body of the 
Book, bur it comes accompanied with fome Prekminaries, and 
an Appendix, whereot the former contains New Thermometrical 
‘Experiments and Thoughts , the latter an Exercitation about the 
Dotirine of Antiperiftafs, followed withathurt Examen of Mr. 
Hobs’s. Doftrine, touching Cold. From all whichit will more 2nd 
more become manifeft, with what fpirie and care this Excellent 
Perfon advanceth real Philofophy, with what exactne(s he purfu- | 
‘eth his Engagement therein, aud how greac caution he uferh, chae 
nothing may flide into the Philofophical ftore, that may prove 
prejudicial tothe Axioms. and Theories hereafter perhaps to be 
deduc’d from thence. | | a 

Having thus fhortly given you my fenfe of the fubftance of 
this Confiderable Treatife, I am-now to advertife you of oneor 
twocircumftances , ncceffary to be taken notice of inits per- 
ulal, . 

One is, that the Noble Author being ar Oxford, when the Book 
was Printed at London, he hopes the Reader will not impute to 
him the Errors of the Prefs, which yethe is. perfwaded will _ 

A | " ; C 


be many; and out of which muft be excepted a Blank or two, oc- 
cafiond by this. That the Authors Papers being near two years 
fince given to be tranfcribedtoone, whofe skill in writing was 
much greater, than (as it afterwards appear'd) his knowledg of 
what was, or was not good -fenfe, or true Engiifhs this perfon 
fuddenly going for frick before the Tranfctipt had been ex- 


amin’d, and not taking care to leave all the firft Copy, the Au- - = 


thor found, (befides feveral Blanks, that he filled up our of his 
Memory, or by repeating the Experiments, they belonged to) 
one or two, where he was nor able to repair the Copifts omiffi- 
ons: And befides unex pectedly met with very many Paffagesfo 
miferab'y handled, that by putting him to the trouble of writing - 
almoft aNew Book, when part of this was already in the Prefs, it 
~ much retarded the Publication of thar. which now ccmes forth. —_ 
The other is, That, whereas in the Preface fome paffages are 
fopenned, as to fuppofe the Book to be publithed early in the 
Winter, the Reader is to be advertis'd, That the former part of — 
the Preface was fenta good while fince to the Prefs, though the 
latter, however then writren our, was hindred from accompany- — 
ing it, by fome hopes of the Authors to gain by delay an oppor 
tunity (he miffed of) to perfect an Experiment he was defirous to" 
infert ; andthat, when the Froft began, which was late in the’ 
feafon, the Co'dnefs did within a while. arrive at that degree, 
that by its operation upon the moiften’d paper, it long puta ftop 
to the Proceedings of the Prefs. Barthe Author, that he might 
neither be quire defeated of his aim, nor difappoint the Curious 
of their Expedtation, didin the firft or fecond week of the Froft, 
which was about the end of the year 1664. prefent the Royal Socie- 
ty with divers Copies of the Aiz/fory of Cold, though the Book were 
not then quite prinred off. Andthefe Books being fo near fi- 
nifh'd, thac of 21. Sections. whereof the Hi/fory of Cold confitts, 
the Prefs had then reach’d to abour the 1g. andi had the 20. in 
my hands to fupply it, when the weather fhould permit; the 
Author hop’d, that by feafonably communicating fo much of his 
intended Treatife to fo many of the Virtuof, that were the oa 
ie 


lieft to make ufe of it, he had pretty well provi ded againft the Pre- . 
judice , chat might otherwife accrue from the flownefs of the 
Prefs, and therefore altow'd himfelf to fubjoyn to the Hzfory,the 
difcourfe of Antiperiftafis. and the Examen of Mr. Hobs's Dogtrine 
*as belonging to the fame fubject: And Z 
ag i frofty weather tocontinue la- fe Ha’ stems ae 
ter, than was expected (which had he = ing this fubjet, becaufe it oxly 
forefeen, before his Hiftory was printed em! that wind is tbe caufe of 
off, it would have given him opportuni- 

ty of Enlargements ) he hopes the Publication may not be yet 
too late for diligent Readers, to make fome ufe of the feafon for 
examining his Experiments, ortrying fome of the New ones, 
thofe may fuggeft. And therefore for the quicker difpatchof the 
Book, he purpofely omits, and referves for ancther occafion, be- 
fides the papers that he hath not yer given me, fome that I have 
already in my hands. And’tis I prefume; for the fame reafon, that 
he forbears to publifh,what he Jong fince writ about the Oregzne of 
Forms and Qualities, in a {mall Tra&, which he had thoughts of 
fending forth in the company of the enfuing Ffiflory, as a Dif- 
courfe fit to be an Intrcduion as well to That,as to his Hiftori- 
cal writings about Colours and {ome other Qualities. 

This is all the Advertifernent 1 hadto give you. And feeing 
it would be altogether impertinent, for me to take any pains, or 
to ufe any Art to procure a Guft.for a Book, compofed by Mr, 
Boyle, | haveno more to fay , but that the Author being fo Ge- 
nerous astooblige Forrain Nations as well as his Own, hasal- 
ready taken care of having it put into Latine, Farewel. 


London, March 10. 


1664 At, O. 
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PREEACE 


INTRODU CTORY. 


are either very delightful for their furprifing prettine/(s, or v 
confiderable Pe pr co t, i a inftead if iteiinn, 
that any of my friends fhould mwonder at my having been inducd to 
write of futhaThene, I freely confefs, that I have been fometimes . 
tempted to wonder at it myfelf ; and therefore I think my felf oblig’d to - 
gue my Readers an account of thefe three things, Why I thought ft — 
to write af Cold at allé Forwhat Reafons J have treated of zt after 
the manner to be met with in the enfuing Book? Ands Why I venture — 
my unfinifbed Collections about it, abroad fofoon? | 
I, To fatishe the firft of thefe Queries,I have feveral things to fay. 
And firft, That the fubjett I have chofen zs very noble, and tmpor= 
tant ; for fince heathas fo general an Intereft in the Produétions of Na- 
tures Phenomena, that (motionexcepted, of rwhich tt wa kend) there 
is fcarce any thing in Nature, whofe Efficacy ts fo great, and/o diffus'd, 
it feems not likely, that its Antagoni!t, Cold, fbauld be a defpicable 
Quality. And certainly Cold, and Heat, efpecially when employed by 
turns, are thetwogrand Inftruments by which Nature performs fo mha- 
ny of her operations here belore, that our creat Verulam did not (peak 
inconfderately, when he called Heat the Right-hand of Nature, and 
Cold her Left 5 And though in our tem erate Climate the Effetts of Cold 
feem not to be very remarkable, yet befides that in more Northern Regi» 
os they are oftentimes fe and the Nature of that Quality muft 
needs be very well wor:h our confidering, if it were but for the Power 
| ig 


C Old ufo barrena ubjett, and affords fo few E periments, that 


The Preface | | 


it has to moderate and check the Operations of Fleat,upon which account 

alone, if there were no other, it mai ve looked upon as- fo confiderable a 

Quahty.that even leffer Difcoveries about itymay both be acceptable and 
ove ufeful. . “m3 , 

In if next place I {ball reprefent, that notwithftanding Colds being fo 
wmportant afuhzeét, ct has bitherto been almoft totally negletied. For I 
remember not, that any of the Cioffick Authors, I am acquainted with » 
have [aid any thing of it,that wtonfiderable.T hey do indeed generalytreat « 
of tts as one of the four firft. Qualities. But.that which they are wont to 

fay,amounts to ttle moresthan that ’tis a Quality that does congre= 
gate both things of like,and unlike nature. The Unfatzsfattorine{s 
of wich vulgar definition, -I had fome years ago an occafon to mansfeft 
(inanother treatife,the Sceptical Chymift)And having given usthis in- 
confiderate Defcriptcon of Cold,they commonly take leave of the [ubjeB, as 
tf it deferved no further handing,than could be afforded itin afew Lines, 
whereinindeed they fay too much about tt, but not enough. Andeven 
among other Writers of Bodies of Natural Philofepiry, or of the Dotlrine 
of Meteors it felf, the Reader will find, how httle of true and pertinent 


has been contributed to the enfuing Hiftory of Cold: And thoughas ° 


mong the Vulgar, andthe Writers that adopt ther Traditions rithout: 
examining them, Ifind {ome few particulars delivered, touching Cold s 
yet fome of them are fo untrue: and others fo uncertain, that they have 
_ furnifhed me with litle elfe, than the neceffity of Queftioning, or of di{~ 
' proving them:fo that when I confidered all thefe things, I could not but 
take notice, that very little hath hitherto been [aid of Cold by thofe School- 
men, and other Writers; (that I have yet met with) who have profelled- 
ly, (though es rite and, as it were, incidentally) treated of tt. 
But yet nftead of thinking it a Difconragement, that {fo many Learned 
Men, to whom that Quality could not but be obvious, and to whom it was 
as familiar as tome, hadin fomany Ages {aid little or nothing of tt ta 
the purpofe,s I found this very thing an tnvitateon to my attempt, that I 
might in {ome meafure repair the Omiffins of Mankinds Curiofity to- 
wards a (ubjett [0 confiderable, and fo diffufed, by trying rehat I could do 
tona~:l founding the Hiftory of a gualtys which has been hitherto fo 
negletied, as if all men judged it ecther unworthy of being cultivated, or 
uncapawe to be improved, | ‘Ano- 
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Another inducement to me was, that having-fix or feven years ago 
written fome Traéts ( though I have not fince had oppertunity to pubh{b 
them )in order to the Hiftory of Heat. and Flame 3 tt feemed the more 
proper for me to treat of the contrary quality, Cold, fince according to the 
known rule, Confronted Oppofites give themfelves a nrarual Hluf- 
tration. And another inducement of almoft the fame Nature,was af- 


forded me by remembring, that rhereas. Cold inits higher degrees , 1s 


~— ee =k 


mag ha rece are 


wont to be communicated to us by the Air, (rehencefoever the Air has it) 
and I have on feverad occafons been obliged to treat of divers Properties 
ofthe Atr, as of tts weight and {pring (2n my Phyfico-Mechanical 
Treatife) of the feveral ftrengths of that {bring, in proportion to the de- 
grees of the airs Condenfation , the Experiments of which, reduced 
into Tables , were firft publifhed (aud for ought I yet know made) by — 
us, (in the defence of that-Book againfé Francif{cus Linus, Chapter the 
hfth of that Treats{e) and of divers other Qualities of the air in feve- 
ral paffages of our other reritings svolnch twere now / uperfluous totake 
notice of allthis made zt appear convenient enough, that among other 
Attributes of the Air, which we. either have had, or expect to have 
oscafton to treat of , fo-emn:nent and diffufed a one as its Coldnefs,/bould 
not be left untouched by the fame Pen. : 
But though neither any, nor all the[e inducements had been (ufficient to 
engage me to draw together, and recrust my Obfervations concerning 
Cola, there was another » that could not miff of prevailing, The Com~ 


mand of the Royal Scciety, empofed on me in [uch a way, that I 


thought, it would lefmishecome me to obey it unskilfully, than not at all, 
Efecially fince from fo 1\luttriousa Company. (where I have the Hap-- 
pine[s not to be hated )I may in my endeavours te obey and ferve thems 
hope to find my failings both pardaned, and made Occafons of difcove- 
reng the truths, Laimedat. 9. : 
If. After this Account of the Motives that induced me to refolve to 
draw together the Notes I had on feveral occafons fet down, about the 
Phenomena of Cold, it may be now expetted that I render fome reafon, 
why I have thus digefted them, andwhyI have not written the fol- 

owing Treatijein a more accurate way, 
FirfithenI readily acknowledge, that the Method es not exatt, N a 
Oo | 3 that 
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that it is lefs fo than the Scheme of heads of Inguiry,th ey up to 


five my (elf a — Profpect of the fubjett I was to handle. But when I 
had confidered, hore comprehenfive.a heme I had pitched upon, and hoy 
much more comprehenfive , future difcoveries and hints might make tt» 
L thought at altogether unadoi{able for me, that had no-more time, nor 
no more. opportunty than I had, when I began to compile the following 
Hiftory, to engage my {elf to « method, according to which I was. not per= 
baps-able to treat of any one of the principal parts of the defigned Hifto- 
ry. And yet onthe, ether fide, being unwilling to huddle my Experz~ 
ments confi edly together, I thought tt an expedient, that mightin great 
part decline bath bee Inconventencies, to draw up a company of compre- 
henfive ‘Titles, under which might commodioufly ‘be ranged moft of the 
Particulars I had obferveds referving thofe few, that were not fo eafily 
referable to any of thofe, to be thrown at laft: into a Section by themfelves. 
And this I therather did, becaufe I would not, b yy.a Confinement toa 


a chee ‘a_i -  * thee, 


— ftriét method, difcourage. others from continuing the Hiftory, by ad- ° 


ding new Titles to thofe 21.1 have treated of ,as-well as by inferting other 
Experiments or Obfervations inany ofthem. ©) 0 

— That the Settions or Titles are very unequal; will not, I prefume, be 
much blamed by them, that confider, that. my Defign being to fet down 
Matters of Fatt, not write a complete and regular Treats) , the length 
of each Section was to be determined not by its Proportion, to that winch 
ment before tt or followed after tt... but-by the. number and condition of 
the Particulars that were to compofeit. And I thought tt mut more 


pardonable, that any .of the Seéttions fhould be difpr oportionately fort, 


than lengthened either by untruths or by impertinencies. 

— Some ofthe accounts rill probably to fome Readers appear too profrx s. 
ana ciu'd very eafily, as well as. willingly, have prevented that objece 
tion, af I had not more confulted the [cope of the Book , than the ie or 
Reputation of the Writer. But my defign beings not only to gratifie fome 
Readers, but to affi/t others to profecute the work I had begun, as the Ex- 
periments are moft.of them new , and many of them tried by methods 
hitherto unpraétifed.s I conceived my {elf obliged to fet doron fomervhat 
circumftantially, not only the Events, but the manner of my Trials, that 
Lnught at once, both the better fatisfre the [crupulous, ana be alfsfeant i 
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thefe that would examine or repeat {uch Experiments , and aljo grati- 
fie thofe, who are pleafed to think, that afamewhat affiduous Conver{a 
. ton with Nature, may have given me fome little faculty tn devifing Ex 
periments and the rates of making them, above thofe that have been con- 
verfant-only with Books and Notions, And in fome of the folloroing Tri 
als I was the more induced to fet doron all the principal circumftances 
becaufe, that being not to be made, but by the 3 of Glaffes skilfully fa 
ped, and Hermetically fealed , and other Inftruments and Operations, 
that require more tools, and more of manual Dexterity, thanevery inge > 
nious Manu Mafter ofs'tis very likely that moft Readers will not be 
able, or perhaps willing, to reiterate(uch Trials, and therefore will be 
glad to find them{fo ied, as that they may without too much danger 
acquie{ce in them,as being made with Dikeonce , awell as F aithfulnef: Se 
The latter of wlich age will, I prefume, be allowed me, as well — 
upon the account of the plain andfimple way, wherein matters of fact 
are delivered in the following Book, .as upon the fcore of the Te/timonies, 
that even Adverfariessas well as others, have thought fit to give tothe 
Hiftorical part of former Treatifes. And (ta intimate That on this 
acafien ) this first Fidelity to Truth Ifcruple not to own , though per- 
haps it may be attended with an tmeonvenience in point of Reputation , 
that writers of le{s Veracity are le[s expofed to. For I have found by Ex- 
perience , that {ome Men , who probably would not mention the Expert- 
ments of moft others, without vouching their Authors, for fear of lofin 
their owncredit, in cafe the thing related fbould not prove trues have s 
without raking the leaft notice of me, made ufe of {uch Experiments of — 
mine , as I have ftreng motives to think they never made ner [ar, .only 
becaufe they had been related by one, after whom they thought they nigh 
without a hazard of their credit dekver any Matter of Fatt. And. 
the liberty that {ome have allowed themfelves in adopting my Communi- 
cations ( {uch as they are) ts notorious enough ta have been publickly com- 
plained of more than once, by Perfons that are meer ftrangers to me. 
But though I had not the Probability, which the Notice, that begins | 
to betaken of it, feems to giveme, of having fomeJuftice done me: 
yet Veracity 1 a Quality that does » | think» fo well become a Crean. 
: and 
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and a writer of Natural Hiftory , that I had much rather undergo any 
Difadvantage , I may be (ubjett to for it, than dechne the Prattife of 
st. But toreturn tothe following Hiftory, = © © ite = 
Lconfe{s the Prolixity of {ome paffages of our Hiftery. ws tncreafed. 
the tranfitions , excufes, and {ufpitions that are made ufe of in them 3 

ut I confefs too, ‘hat if this way of writing. be a fault, it 
was not always caufed by inadvertency, For asto rhat 5 faid tacon~ 
neél the parts of our Eiftory together’, or excufe the net profecuting of . 
this or that particular ‘Trial, the heedful Reader may oftentimes per 
ceive that they containin them, though not perhaps con{picuonfly, ether 
cautions, or advertifements, er hints , not impertinent tomy matn {cope 
and improvable by an attentive Pernfer.. A nd as for the {u{pitcons and. 
{cruples'to which now.and then [may feemto have too long tndalg’d,, F 
bad two or three inducements to invite me towhat I did, Forthe men 
tion of aga every Reader was not {0 hely to light upon, might 

more conauce , than atfirft one mould think, tothe main defign of m 
_ Book.» which mas to begin, and promote the natural Hitftery of Cold 
fince thefe [ufpitions about the caufes and feruples about: other thingy »- 
velating toour Experiments, may probably produce, not. only nero rea 
fonings and Inquiries, but nero Trials to clear the difficulties and deter- 
mine the doubts. Befides I thought st not amifs to take [uch occafions’ 
to make (ome Readers fenfible. that tomake indubitable tnferences éven: 
from certain Experiments , ts not near [o eafie'a wirk, as many are 
pleafed to tmagine, And whereas I reas not’ without inducements to 
"think, that fome Critical and Sagactous Readers, will not only excufe my: 
having taken notice of fo many{cruples , but rtfb I had moved more- on 
fome occafions » ana prope ed fome incertain cafes, where I: have not- 
mentroned.any » I thought it might trvitefuchFealous Readers‘to think; 
that I forefaw divers little difficulties and fcruples, that might ‘be moved: 
an feveralcafes » where Ihave not exprefly taken notice of them » either 
— decaufe I judged them eafie enough to be anfwered without my help s or 
becaufe the things themfelves were not confiderable enough th deferve a 
Lng or foilicitous difcourfe te clear them , efpecially fromaWriter, that 
being often tir'd limfelf in examining [uch Niceties 5 was. ae - i 
te Ou 
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Joeuld too much tire the Generality of his Readers , af he fhould too fre 
quently infift upon them. | 
If it be objected, that notwithftanding fome things are fet dovn prolixlys 
yet other Expertments that might properly be referred.to fome of the Tt« 
tles I handle,are wholely.omitteds I anfrer, that. thes were indeed a fault 
in one, that fbould hee tomrite full and accurate Difcourfes of the 
fubjects propofed in bis Titles, but not in me, tho do not at all pretend to 
[ay under each head all that may be pertinently referred to tt, (for that 
probably be a great deal more than is yet come te my knorledge) but 
a thefe Particulars, that I my [elf have tried or obferved » or at keaft 
have received upon creatble Teftemany. And perhaps fome amends may be 
made for thefe Omifftons, by my having frequently enough mentioned the 
Experiments, that, when I prapefed them » Ihad only defigned or ata 
tempted without. perfetting them. For the Experience of many Ages has 
joevon us,that Inthertosnot only men do not appear to have made arty flore 
of Trials concerning Cold, but feem not to have fomuch as defigned :t. 
And therefore tt jamal not unreafenable to prefunte, that tt would 
prove an Affiftance to the Generality of Readers , if probable and praca 
titable Experiments were propofed to them. And jince ‘tis the ims 
provement of the fubjel that Lam ats by whomfoever it may — to be 
improved » .I thought it butreafonablete ufemy indeavour , that thofe 
Experiments., which for want of opporcunty I my felf could not try , 
nurght be tried by others,who may be befriended by more favourable Circum- 
frances. Nor ts that great Ornament and Guide of Philofophical Hifto- 
rians of Nature, the Lord Verulam himfelf, afbamed to fubjtitute , 
on I know not how many occafions » bs Fiat Experimentum s that # 
apreceptor a wilh tabave an Experiment made, tnflead of an Ac- 
count of the Experiment made already. And yet in thes mention of things, 
I could wifb to have tried ». Ehave: been far morefparing than every 
Reader will take notice of. For I judged st not difcreet to mention all 
the Experiments I had thought upon, or evenalready fet down in feve- 
ral Catalogues, left they fbould appear extravagant to thofe that are unac- 
guainted with the. feveral Notions , and trials, and contrivances , 
which made them appear teme not irrational » and which yet ‘twould 
_ Ba 2 4 


have 
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have been tedious , and not worth while ta have particularly men= 
tion'd. 3. 4 S.3 
_ But thatin what we have nevely (and a little before) had occafionto 
fay of our ways of making Experiments , our meaning may not be mif= 
conftru'd » wemuft here Advertife the Reader » that though in many of 
the following Experiments, the contrivances will not perchance be difuck'ds. 
yet in many others they are far enough from. being (uch as might have. 
been propos'd by one, that had wanted no Accommodations fit ‘2 fuch a. 
workas ours. But Iwas reduc'd to make many of thofe' Experiments. 
tn aVellage, and whileft I was writing them, mwas obligea to make 
frequent Removes , by which means Ifeldomhad the kherty to make my 
Intals after [uch a manner , as I could contrive them, 1f I could have. 
Inftruments and other afftance tomy wifo, For fometimes. I wanted. 
conventently foap’d Glaffes » fometimes the Implements: neceffary. 
to fealthem up with, ({ometimes [uch ingredients as I needed to work ons 
oftentimes frofty Weather, for the freezing of Bodtes to be expos'd to the. 
en Air, and not feldom Ice and Snam for Artificial congelations s. 
lometimes Weather-glaffes , efpecially. feald ones., _ two of which peng 
| unluckely broken after one another, kept me from being able to make dt-. 
vers confiderable Experiments s* fometimes tender Scales, and fome-. 
. times other Mechanical Inftruments of feveral forts , and more then. 
_ fometimes (for it happened very frequently ).I wanted time [oto profecute. 
and finifo the Experiments, as tofatisfie my felf about divers crcum=. 
fances, which, though poffible fero Readers will take notice ta be.want-. 
ing » I wouldgladly have cbferv'd, tf I had not been lindered, not only- 
by the hafie I was often fain to make for fear of lofing afroft, but the im- 
portunity both of other Avocations, and even of the diftraétion given me- 
by the multitude of Experiments, which hafte made me profecate at one. 
“nd indeed, as in divers others of the Treatifes, I have occafonally 
written , {0 particularly in a great part of this Hiftory of Cold, my 1rt~. 
_ ting inplaces, where I wanted fuch Mechanical Accommodations,. as I 
could have wifled for , and devisd, has reduced me oftentimes both to- 
_ heave Experiments untrid, that would have much illuftrated my {ub 
ject, or cleared the difficulttes of it , and contrive feveral f. ~ | 
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I mention, not after the beft manner that might be, but after the beft 
manner, thatwas pratticable by the accommodations I mwas then able to 
procure : [0 that zt need not be wondered ats or blamed; if tx fome paffages 
of thefe Papers, Expertments to the felf fame purpofe are more accurately 
trid, or by more Expedient ways at one timé than another, For as a 
| Phyfcian, if he come to prattife in the Country , where Apethecaries 
poops are but ill furnt{bed , bath as te the Number and as to the Quali 
ty of the Drugs , muft ascommodate his Praétife to the {cant Maceria 
‘Medica, of which alone he has the command: Sowhen I rortte of Exe. 
perimental matters, tn places where I cannot have Workmen, nor In- _ 
fruments fit for my tarn, I muft be content to vary my Expertments accor- 
dingly,and {ute them to the accommodations I am confin'dto,whtch though 
it be an unwelcome Condition, 2s made the le[s fo to me, by a Flope, that 
the Equatable Readers will think it to be all that amants bound to doin 
fuch cafes, to procure the beft affiftances he can, and manage thofe, he 
us able to-procuye, tothe belt Advantage. a 
And this I the rather take —s on this occafion, that ingenious 
men might not be to much dif{couraged by imagining, that, becaufe they 
kvetn the Country, or upon ether {cores cannot furnifo themfelves with 
the beft Inftruments and Accommodations, nor enjoy the affiftance of | 
the skilfulleft Artificers s they are ether unqualf: d for the making of 
Experiments and. Obfervations, or Superfe aor Me wt. For'though in 
fome cafes, where the meatures of things muft be nicely determin'd, and, 
principally in Obfervations , robereon ejther Theorems or Hypo- 
thefes about the Proportions of things are tobe grounded, very good 
Inffruments are exceeding ufeful, and fometimes neceffary : yet there 
are Thoufands of particulars ., whofe knowledge may be tnjfiruétivé- 
tothofe, that Are or Weauld be Naturalifts', where nto [uch Nicety ts 
requifite » and where the meafuring things by Ounces and Inches: 
will ferve theturn, without determining them to Lines, and Grains. 
And even in cafes, where Exatt objervations are (ta fome pur- 

pofes) “Requifites thofe that are not fo, may be: oftentimes very nfeful 5 — 
by affording Hints , by which others may be exctted and affifted to 

make thofe more accurate Trials, And here let me.take notice,hat aToot 
Cr . 
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or Inflrument is not’ therefore tobe defpifed, efit be Proper enough to 
the Particular ufeto wluch’tis appl’d , becaufe fome.mare AfLechanical 
head or hand, may propofe or make another , that ts more Artificially 
contriv'd, or more Neat and Portable, or that will alfo perform O- 
ther things,than that we are fheaking of. For there us a vaft multitude of 
Phyficat Phenomena,wherein Mathematical exatlnefs ws not neceffarys 

and Obfervations about thefe, may be well enough made by divers Other. 
ways, than by the moft Artificial, that Can bedevis’d. As though a 
fine. Watch may have thefe Advantages , That st 1 a neater a: 

and more portable than an ordinary Clock, that zt maybe improv'd 
by the Adaition of an Alarums and that it may alfo perhaps fber the 
Day of the Month, the Age-of the Moons the Tides, and divers other — 


things, of which the Clock. fhews not. any ; yet an Ordinary Clock may — : 


ferveto meafure an hour by, as well as this finer Engine 3 and fo may a 
Sun-Dyal,, and many ather -Inftruments on divers occafons, though in 
other Cafes, and other Regards, they be far te[s commodious, than 
either a Watchor Clock, Befides,that in many.cafes a skilful Naturalifé — . 
will by a variety and collation of Experiments, make the fame difcoveries, 
po bok the fame things, for wlich others be wont to be belolding to 
Infiruments » and perhaps do many things without them, that have 
never been done with them. And. fince Neceffity is proverlially al- 
low’d to be the Mother of Inventions, even in ‘Tradesmen, and 
Vulgar heads, why foould we doubt but that the rich and inventive Intel- 
deed of a Philof baer in cafes of neceffity turn zt felf,and contrive the 
things it can aifpofe of, znto fomany differing forms, that it rill often 
make its own Sagacity and Induftry fupply the want.of exatt Tools and 
Inftruments. And thefe Confiderateons that tend to keep ingenious 
Men from Defbondency, \-therefore think ft to Inculcate, becaufe the 
Common-wealth of Learning would lafe too many ufeful Obfervations and 
Expertments,and the Hiftory of Nature roould make too flow a Progrefs, 
of 2t were prefum'd, that none but Geometers and Mechanitians Proud | 
employ themfelves about rriting any part of that Fiftory, : 
_ But to return to thofe Trials of our own, that occafion'd this (as hope, 
Seafonable)Digreffion,I was abet to add, That as the acknowledgment F 
. WES 
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was making that fome of the Trials were for rant of Accommodations left 
Artificial than I could have defign'd or wifl’d them, touches not all, nov 


baply the greateft part of the following Experiments:{o it need not derogate 
fromthe Readers reliance on thaf{e whiclrit does co pe For though fome 
of them might have been more mgr performed to the manner, yet 
ot begs not havebeen more’ Faithfully. régifired,. as to the Events. 


Which though I dare promife my felfs that moft Readers will be induc to 


believe, upon the Coufiderations not long fince intimated s Yet I th:nkit 
requafite to. give this,intimation on-this occafien, becaufe, that though 
I bave (In the two. Effays of the Wnf{uccesfiulnefs of Experiménts) 


largely manifefted to what ‘contingencies divers .Experiments.are lie 


able, yet I have found very ferv, whofe events are fo fubjett to bevarieds' 


ly fight and not eafily beeded-cixcumftances,' as feveral. Experiments 
concerning Cold :. Where oftentimes.the. degree “i that Quality, orthe- 
time during wlich st continues applid, or the manner'of Application, 
or the thickne{s, /bapeand bulky &6&. of the Veffels.that’ contained 
the matter expos'dtoit, may have a fangreater influence on the [uccefs, 
than thofe, that have. not.tri'ds: csiea/ily imagine.” ‘And it increafes 
the difficulty, that-thefe, Experiments of ours being (very few or hi ) 
the only that are yes made publigh concerning Childs wesannot fo eafily, As 
in other cafes, ‘3 i 


reeour felves fromthe doubts, that may be fe 


upggefted by 
different events, by comparing together feveral Experements of the fame | 


kind, though to obviate thistnconvensence;-asfarwas F inne I have di-, 


uers timesin cafes; where: the, Experiments. feentd:like to be thought 
firange,ar tobe diftrufted, fet down\feveral Trials of the (ame thing;that 


mutually fuppert and confirm one-angther.. » 


t ght Sk Be Up 

- Of ihe e Contingent Experiments about.Cold, roas-nervly ppeaking of; - 
the Reader may meet mith an eminent Example mihe2s.'Tith, where - 
mention is maa of. the. aifering Effetts.of Arr blown out of apain Bellows: 
upona Weather-fafs : and as for the{ufmtion Jthere conclude teiths - 
(though I yet doubts whether 1¢ rill reach All the Cafes :incident to that’ 
Experiment) I heue fince been confirm:d.in it by finding,that by purpofes- 
ly varying the temper of the Belloros themfelvas.F could divers times con-': 


fiderably vary the operations hich theWinds; blown wociof them — 
i os | oe Ra > ‘ ring 
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aiffering flates, had upon the Liquor in the Weather-glafs.* OF this I ex- 

te 3 : ét to have anopportumity of faying more 

Another remarkable inftance of the ag therefore ie payin ou ee 
variable fuccefs of the Experiments of «<7, . | : ee oe oe 
Cold, 1 have met wih dn an Experie. 2425 one ideas nie may .fufficiente 
ment, of the Learned Dy. Mer rets,abour | /y ae/f2he me for ne (aids t 
che cengealing of Oylof Vitriol, For J7 Mf fe d aver | a that Mee 
Ls I Expofed that Liquor in {mall . | id S§ affe = GEG Ce: enfortes sid ee Sad 
velicls of diffcring fizes and thape, end very differing Informations about the 
even in flerder glafsePipes, fealed ‘Temperature. of the ‘tr turned -tnto’ 
bucatoneend , yet neither theColdof — ne | 
the Air in frofty nights, thar wereExtra= and by beng blown out of the fe ame 
ordinarily (harp, nor which is more, our © #7 of Bellows. For having taken tra 
rgrtick mixture of Ice and Salt, would ~ ally odd 
make che Expesiment fucceed, notwith— Edermett y feal Weather - glaffes 


flanding that we triedhicwich feveral pare -furutlbed with highly reétifed rit 
cels of oyl of Vitriol, And yets hae thie fi i) zs J ft Ip of 


Learned Doctor by the help of the’ Air Wines and purpo ely made form | Exe 
alone (for he ales aot our frigorifick wire: periments , by a perfon “eminently dex-' 
ture) did bring that Liquor, cithet toa. serous in making (uch Inflruments, and 
true Congelation, or a coagulated {ub- ; e Cd ; oe : 
ftance y thot looked juft lke Ice ; bch -Baving Ukerwife provided a large pair 
ote nent Virtuefi, andimyielfy of Bellows, I found, that by blowing 
Pa NN ct cxAmNe Mt C2. 96, balks at a time onthe Ball of one 
on wk or t+ themes thoagh the Pipe were not only 
Jlender , but of an unufual length, amounting to about 30. Inches , yet: 
the Liquor dtd not fenfibly {ubfide any more than 7 And tn the o- 
ther Weather-glafs, whofe Pipe was lefs long , but whofe Ball was pur- 
pofely made far greater to be.the fitter. for foort and nice Experiments 
we found more thanonce ; and .(that.as wellin thecold:-Atr , asina’ 
clofe Room) that the wind that was blown in divers blafts out of the Bel~ 
lows , againft the lower part.of the Inflrument, did not only make the 


fprrit of Wine fubfide , but did make tt mamifefily , though but vety lit 


‘te, afcend, And’ tis not neceffary, forthe making good of what I 
taught » that {uch Trials fbould always {ucceed juft as thefe did , fince 
tt may faffice to prove what I pretended, that a good fealed Weather- 
glafs did divers temes di{cover the Wind to be rather warm, thancold , 
shen upon Trial (then purpofely made) zt felt not only manifeftly but con- 
federably cold ». both to a By-ftanders Eland, and tomyown Hand and 
Face, though my hand, that was blown upon , were. tmmediately before » - 
«more thag ordinarily cold, And 


Introductory. 
And I foall here adde, That judging it fit to: make further Trial, 
with an unfeal’d Weather-glafs, I made one, that was infame regards 
preferable to thofe mentioned in the fecond Preliminary. D1fcourfe,by ma. 
king the Bubble large, and the Cylindrical Pipe fo proportion'd to tt. 
shat inftead of a Drop of water, a Pillar about an Inch long of that 
Liquor was kept {ufpended, andplay'd as well confpicuoufly as mmbly 
up and down in the Pipe: Ana having faftned this Inftrwment in an 
erefied Pofture, with the Spherical part uppermoft, to the infide of 
aWindow, by blowing upon the Ball with the Bellows above: mention- 
ed, whith had lain feme hours not very far from the Chimney-corner, (but 
without [eeming to be fenfibly pad by the neighbourhood of the fire) 
a very few blafis made the fufpended water haftily {ubfide , (and thereby 
witnels the Expanfton,. and [o the warmth of the included tir) and 
upon my ceafing to blows the fame water would reafcend in the Pipe, and 
that, though I ftood near it to watch tt, (which Jbews, that the foriner 
depreffion was not caufed by the approach of my warm. Body) and this I 
‘did mare than once, both alone and before witne{s, notwithftanding that 
the Atr. blownat the fame time out of the [ame Bellows upon our hand 
and face feem'd cool as But fearing to infift any longer tn this. mat» 


¢ 


ter ina Preface, I think it now unfeafonable-to add, That as fome con- 
tingent Experiments in {ubfequent Trials may Fail oftner, fo other may 
perchance Succeed oftner than ts expetted: As I have fometimes obfer- 
vedin the figures, that appear in the Ice made of fome Liquors, that a~ 
bound with Volatiles: Vrinouss or rtth certain other Salts. But to 
fay a word tn general of Experiments, whofe fucce{s zs not always unt- 
form: AsaMa egy sy though it do not always precifely re 
pect the Poles, out both declines fometimes Eaftward, and a 
Weftward.and vartes that Declination uncertainly as to uss does never- 
thele[s fo far refpett the North, as in fpight' of 7ts vartattons tobe an 
Excellent guide to Navigators: So there are contingent Experiments, 
whofe Events, though they fometimes vary, are feldom very exorbitant, 
but for the moft part are regular enough to afford Piilofophers very ufe- 
ful Informations and Directions, _ 3 an ar | 
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«Lf tt be demanded, why in the 15, 18, and 19, Sections I have infer~ 
ted fo many Quotations out of feveral Authors , and how that agrees 
with what 1 have faid not far from the beginning of this Preface of the 
uncultevatedne[s.of the fubjet I have. adventured ons I anfwer , 
That.what I have done croffes not what I have faid. For my complaint 
was , that there has been very little , efpecially of any moment ; deltve- 
red concerning Cold, by Claffickh Authors, and that even other learned 
Writers, who have had occafonto fay fomething purpofely of Cold, have 
handled it.exceeding Fejunely , but this binders not, but that if a Man 
will take the Pains to feek out, and enquire of Travellers, and has the cu- 
riofity to confult Voyages and Navigations , be may among a multitude 
of other things, that have nothing to do with Cold, meet with 
[ome fero that concerne that [ubject: And yet the Authors that 
deliver fi uch particulars » canno more properly be faid'tohave written 
profeffedly of Cold, than of Botanicks , or Zoology., ar Meteors, or 
Civil Philofophy , becaufe in the fame Journal they mention agreat froft, 
or agreat (now, as chancing to happen on [uch a day, with as little partt=, 
cular defign as they mention a Storm, or aWhale, or @ Bear, or the man~= 
ners.of an indian People. This. Canfideration being :premifeds ‘trotl not. 
be difficult to return an Anfwer to the former part of. the. Queftion 
pais propofed. Far the unfrequency of nty Quotations in moft of the 
Sections of the folloring Hieftorys mall, I prefume, [ufficcently per 
[wade the Reader, that I would not. needlefly employ {o many of them in 
the three Sections , that are named in the Quotation. But theWriters. of 
Plyfichs being for ought I-know./ilent as. to the particulars I have tran{= 
crib'd out of other Writers, and the Obfervations being [uch as Icould 
not my felf makeinthis Temperate Climate ; I muft eather make ufe of 
other mens Teftimouies , or leave fome of the Remarkableft Phenomena 
of Cold unmentioned. And they that Jeall try hom much Pains it will coft 
them, to range among Books » which many of them contain little but me- 
lancholy Accounts of Storme and diftreffes,and Ice,and Bears, andFox- 
es, tocull out here and there a.paffage fit to make a part of {uch a Collec- 
tion as they may here meet with , will pof{ibly rather thank, than blame 
me for having, to gratifiemy Readers, given my [elf [o laborious and 
| | | . oe unpleafant 
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unpleafant an entertainments And Iwas the rather content toenlarge - 
w iittle on the forementioned otcafions., not-only becaufe F was unwil- 
kng to be engaged more than once in {o. trouble(om an Implayment, bub 
(and that chiefly ) becaufe moft of the particulars » I have collected out 
of Navigators, are afforded me 2 the Voyages of our own Country-men, 
who having written only.in Enzhfb,an Account of rhat their Relations 
tontain of moft Material concerning Cold, will probably be welcomes 
as well as. new to the curtous of other Countries, whocanrot sunderfland 
their Books, divers of which having been long out of Print, arefo 
hard to be procured, even here in England, that I doubt not but 
thefe Extratts of them will be acceptable» even to divers of the Virtu- 
ofiof our own ‘Nation, efpecially fince.I havebeencareful to alledge 
moft of the Teftimonies tn the ‘roriters own words , though they are. not’ 
always the beft , wherein the things he delwers might be expreffed, 
And this courfe I the rather took , that I might do what I think. very 
ufefull to be done by all Writers of Natural Hiftory, whe would do well 
to diftenguifb more carefully; than hitherto many have done, betwixt the 
matters of fa&t , they deliver \as upon their own knowledge, and thofe 
which they have but upon truft from others. I know it would be 
more acceptable to moft Readers, If I were le{s punttual and {crupulous 
in my Quotations sit being by many accounted a more Gentile and Mafterly 
way of roriting, to cite others but (eldome, and then to name only the Au- 
thors, or mention what they fay in the words of Fdtms that Cites, not 
Theirs, that are Cited. And there are fome Writers of {uch known Di- 
kgente and Veracity, as tobe i afely trufted, and fome Cafes wherein 
i. do not aifltke, but comply with this Cuftom ( after having firft confulted 
my Author to be Mafter of his true and genuine fenfe.) but in matters 
Hiftorical , and whéreon Philofophical and Important Truths are to be 
built, I foould think my felf beholden toaWriter » for fetting them down 
in [uch away, as that I may fatesfie myfelf , that the ‘Ieftimony 
faithfully reported, In. order to which it will be fometimes very ufeful 
to be enabled to'repair to the Original Witne[s » and, tf need be» fur- 
vey there the context of the alledged paffave. For I muft here advertife 


the Reader, that inmatters of any moment s'tis not from every Writer , 
C3 that — 
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that I dare truft the Quotations he makes of the paffages of other Au- 


thors, n his Own words, not Thears: For upon comparing very many. 
Quotations, I have found, that oftentimes there. 1-no [t ie thing as 
pretended to be really met within the place referred tos pi even 
when neither the Book, nor Chapter, nor Page are mifquoted, I have 
too frequently found, that the Alledgers of T eftemonies, do either through 
 inadvertency mifapprehend, or mifrecite the fenfe, of the Author they 
quote, or out of Defign make lnm fpeak, that which may comply 
with their own purpofe, whether tt were his own fenfe or no: and by 
their Indefinste citations made it too troublefome and drficult a work, for 
the Reader to find out, whether they bave impofed upon him.or not. 
But this only by the by,.to return therefore to the paffages we were fheak- 
ing of, tn the 15,18, and 19. Sections, I foall now add, that having in 
the beginmng of the XIX. Title of the enfuing Fi:ftory it [elf ated 
an Account of " not fcrnpling ta affert fome ftrange Relations concerne 
ing Cold, tt mill nat be requifite to. mention here, what the Reader 
will meet with there, And I fcarce daubt, but: he will excufe fuch 
paffages, tf be confider, That.as I could not. omit them without leaving 
out (ome of the eminenteft Phenomena of Cold, fo-becng unable to ex- 


gnine them here in England , all I could do was, to report them 


faithfully, and mention only [uch as were either affirmed by Eye-ritne[- 
fes (asthe moft, I have inferted,.aré) or, at-leaft recommenaed by cre- 
dible Teftimony, whereof roe fall fay more by and by.s.To which fort of 
Narratives, I knoro not whether I may refer That, which (yet for tts 
flrangene/s may deferve atranfient mention, ) came a while fince ta my 
ears, of an Englith man, who related to an eminent Virtuofo of our 
acquaintance, Thata Dutch Mafter of a Ship , returning from the 
Northern Countries, very folemnly. affirm'd ,: being therein feconded 
by one of hes Country-men, and offered to produce his Fournal for proof, 
That indeavouring to fail Northwards as far as he could, he came 
within le{s than a degree of the Pole et felf, and found the Sea open, and 
the Cold very tolerable. . But to return to what we were {aying, before 
thisodd Relation diverted us, I did not only dechne the mention of dt- 
vers things, with which I fear many Writers would have adorned a fe 
a a ory 
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. feory of Cold, but even of thofe that I my felf have tnferted. I would 
have left out divers, were it not, that many of the Relateons, that may 
appear fo wonderful, feem not to me tobe repugnantto the nature of 
things but only [uppofe a far preater degree of Coldsthan we have in thefe 
parts, and yet the fa:niliar effects of the Cold we have here, would per- 
haps be looked on as tntredible, by one that reas born and bred in the 
Kingdom of Congo, where Odoardus Lopes, mio lived long there, 
informs us, that Ice, that 1 water made folid,-2 fo unknown a 
rarity, that it would there be-valued as much as fomuch Gold. Anda 
Learned Phyfician, that livedin Jamaici, being asked how far he found 
the Temperature of that Country to be like that of Congos anfmwered 
me, bat in.that Ifland he obferved not all the Winter long, -erther 
Froft or Snore: And yet here tt will not be unfeafonable to {ay a word or 
two of the three Principal Authors,. from whom moft of our firange re- 
lations we are confidering are tran{cribed. a | : 
The firft u Gerat de Veer, who writ the Voyage of the Hollanders 
to Nova Zembia, @ Book {o eminent in its kiuds that it may feema 
wafting of time to fet doron a Charaéter of it 3 and therefore I /ball only 
advertife the Reader of two things, the one, That the Dutch did indeed 
make three confecutive Voyages to Nova > but that the third 
ving that in which they wintered, there moft of the particulars ae to be 
underftood of that s.. ‘Ihe other thing ws, that having loft the Tranflation 
that was made of thofe Voyages out of Dutch into Englith, (publifb-_ 
edin a Book by themfelves,) mithout — able to procure another, 
Iwas obliged to have the citations tranfcribed, as I found them ex- 
tant tn that faithful Collection of Voyages compiled by Purchass who 
feems by the Style to have (as to the Book we are {peaking of ) only play'd 
the part of an Interpreter. And here twill be feafonable to adds that 
whereas that excellent Collettion confifts of feveral diftintt Tomes or Vo- 
lunes, the many Quotations to be met with in the Margent of our Hiftoe 
ty under the name of Purchas, are to be underftood, (unle[s the contrary 
be intimated) to belong to the third part of his Pilzrim, mbere the Dutch 
and other Voyages into Northern Countries are tobe found. __ 
The next Book I intended to mention,  Olaus Magau's Hijftory of 
the Northern Nations. And though this Author 1s of very fufpetted 
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Credit, and delivers fome things upon hear-fays which, they are kinder 
tobimthanI, that are pleasd tu beleve; for which reafon I do but 
very [paringly make ufe of his Hiftory , yet confidering » that he was 
Archbifhop of Upfale in Sweden , and appears to have more Learning, 
than many that never read his Books,tmagines I thought I might Now 
and Then, make ufe of his Tefttmony, in matters wherein he ether pro 
feffes himfelf to {peak upon his own knomledge, or delivers but fuch things 
as being confiftent mith the Laws of Nature appear Improbable, only, be. 
caufe of the Intenfe Cold that they {uppofe s winch I the rather fay becaufe 
he himfelf fomewhere {peaking of the Cold, that by the Laws of Nature 
reigns wn the North,f{ubjoyns this Paffage (Lib.1. Titulo de frig. A fperi- 
tate, pag.g.) Sub quo quia natus, & verfatus fum eriam circa eles 
Vationem graduum Poli Ar@ici 86, arbirror me poffe hoc, & mul- 
. tis fequentibus Cuapiculis, nonnihil Czteris vaga opinione {cri- 
‘bentibus clarius demonftrare, quam vehemens & horrendam fit 
illic frigus. | ; : 


And though perchance few Readers will perceive zt, I bave been 


fo Severe in rejecting not only Relations , but even Authors otherwife 


not Obfcures that, how much foever I forefaw my fcrupuloufne[s might 
impoverifoo my Hiiftory, yet there are [ome whole Treatsfes about Cold 
Countries, whence have flounn'd toborrow anyone Authority, be= 
caufe I perceiv'd the Authors had not obferved the things they-recount 
themfelves, and were too eafie in believing others. 2 


| The third Writer Imeant totake notice of, tw CaptainJames, @ 

Perfonfrom whofe Journal I have borrowed more obfervations » than 

from thofe of any other Sea-men, not only becaufe his Book, {i a _% 
mewith them, and becaufe tts fomewhat {carce, andnet tobe met « 
— within Purchas’s Tomes, (having been written fome years after they 
were finifbed ) but becaufe this Gentleman was much commended tome, 
both by fome Friends of mune, rwhorere well acquainted withlim, and 
by the Efteem that competent Fudzes appear to have made of km. | 
For having, been, not only employed by the Inquiftive M slag f 
| riitol, 
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Briftol, to difcover a Northwett paflage tuto the South Sea, but deo 
figned for fo difficult arwork by fo judicious a Prince, as the late King, 
and having at his return publijbed his Voyages by ns Mayefties come 
mands as by thefe civeumftances, though not by thefe only, this Gentle- 
mans Kelations may well be reprefented to us, as ltke'y to deferve our 
confideration and Credit : So by his breeding in the Vuiverfity, and hts 
acquaintance with the Mathematicks, he was enabled to make far bet- 
ter ufe than an ordinary Sea-man would havedone, of the opportunity he 
had to obferve the Phenomena of Cold , by being forced to Winter, ina 
place where he endured little (xf at all) lejs extremity of Cold, than that 
Nova Zembla. — ae 


Iprefume' twill eafily be taken notice of: ‘That in the following Hiflo-. 
ty I have declined the Afferting of any particular Hypothetis, . concerne. 
_ Adequate caufe of Cold. Not but that I may have long had Con- 

_ jétlures about that matter, aswell as other men, but I was willing to 
referve to my felf an Intire Lrberty of declaring what Opinion I moft ina 
chned to, till the Hiftorical part being finifoeds I may have the better 
opportunity to Survey and Compare the Phenomena ; and the leafure ,. 
(winch I cannot promfe my felf in hafte.) of calmly confidering what 
Theory may beft agree with them: efpectally fince I freely acknowledge; . 
That I found the framing of an Vniverfal and unexceptionable Hypo- 
thefis of Cold, to be a work of greater difficulty, than every Body would 
imagine s e{pectally to me , torhom [ome Experiments purpofely made 
bave fuggefied apuzling Difficulty, which'’tis ike that Plilofophers have. 
not yet thought of. And whatever Applaufe 1s rcont in this Age to at- 
tend a forwardne/s to affert Hypotheles, yet though Fame were lefs to - 
be fought than Vruth s this will not much mave me, whileft L obferve,. 
That Hypothefes haftely petch'd upon, dofeldom keep their Reputation 
s and drvers of them, that are highly Applauded at the firft, come 
after a while to be Forfaken, even by thofe that devijed them. 3 


As for the Title of the follorving Book, I call the Experiments new, 
becaufe indeed, if I miftake not, nine parts of ten (not to fay _ 
| 0 
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of twenty) are fo, But though a150. or 200. Experiments of that 
kind, befides Colleétzons from Travellers, and Books that do not pro- 
feffedly treat of Cold, may, I prefume, allow me to have begun. the 
Natural Hiftory of Cold, yet inthe very Title Page I think fit te inte- 
mate, that I look upon what I have dene but as a Beginning. For though 


fome very noted Virtuoli have been pleafed to feem furprifed, to fee what 


fo barren and uncultivated afvbjeét has been brought to afford this Treas 
tife s yet I look upon thefe as things, that do rather Promife than Pree 
[ent a Harveft, and but as fome early Sheaves of that Crops which mens , 
future Induftry will reap from a fubjett, that ts indeed Barren, but not 
Vnimproveable. For I fee not why zt foould not hold tn the Hiftery of 
Cold, as well asin many other attempts That the greateft Difficulties 
are wont to be met with at the Beginning, and thofe ee once [urmoune 
ted, the Progre[s becomes far more Eafe. And as the Magnettch 
Needle, though it point directly but at the North and South, does yet 
chf{cover tothe Seaman the Eaft and Weft, and all the other points of 
the Compafs : Sothere are divers Experiments, which though they do 
primarily and direétly teach us but a Notion or treo, may yet affift us 
to dicover with eafe many ather Truths , to which they feem'd not at firft. 
fight to afford us a Direction. So that what w here already done s [uch 
as.tt 13, partly by Hinting vartous Enquiries about Cold, and partly by 
Suegeying ways not formerly prattifed of making further Experiments, 
may poffibly m ake it more eafie for others ta Add to thefe a numbers. 


far exceeding that, which they will here meet with, than it would have. 


been without fuch affiftances, (which I had not) to contribute to the 
Hiftory of Cold, even (uch a flock as I have begun tt with, And. 
this I the rather incline to think,, becaufe I finds that when, once .a 


Man win the right way. of making Inquiries tnto fuch [ubjedts, Expe~ 
rements and Notions will reciprocally direl to one another, and fuggeft - 
famany things to him, that if I were now to begin this Work again, 


and had Cold, and fitly /bap'd Glaffes , and Infiruments, with other 
Actommodations at command, there are divers parts, on whith my In- 
lorgements would not perchance be much Infertour to what ts Alread 


extant there, if they did not much Excced it. But befides That, I have 


other 


a el ee ae a 7 eo 


tntroduidtoryi 


eeher. work enough, and that of @ quite other nature upon my hands 
the truth 18, that I am plainly ‘Tired with writing on thes fubjett, having 
never handled amp part.of Natural Philofophy,.that was fo ‘Treublefome, - 
and full of Flard/bips.. as thas has. proved s efpecially becaufe, that not 
only the Experiments betng'New, aid marty of them fubject to mifcar- 
riages, regutred to. be.almoft conftantly Watched, but. being unable to 
produce or intend-Cold as we can do Heat,nor command the Expert- 
ments that concert Congelation, ‘vith as Wsgele Aafficnlty,. as we can do 
thofe, that-belong todivers other fidyebhs yD was fain tovwat for, and 
make Ufe of a Fit of. Frofly weather ( sobicl has very long. been a rarity ) 
as follicstot/ly as Pelots match for, and improve a Wind, a : 
ALE Jeremsins. er. goon woby J fuffer fo Vif 
_ nifbed a pute, as I. thas. to bey. toi.come forth at. this mes 
And I ie ofss thabsf dha quopreferred or ratifying the. Curious, be~ 
pnee 7 aduant my bit ‘ofny “own: ‘eputation, ee i have kept “this 
ome Wensers longer,-that Teienight come forth, both - 
a we and lefs umpolifoed. .. But how great p aa my-Friends have 
soith ineen Fuchiafee> the Reader yong wets ‘oy she Preamble-he will 
fad prefixed to the forft Titlaof the vaftang Hiftory.”: For by the Date 
f thats he.will fee; bowearly my Papers about: Gold were'to have bern « 
eds not was Lany thing near fo mach befreended, .as I exe. 
pelted by thofe if aps Aicidets, that have for above a year and a 


ie hecokes e me. For the then next) and now laft 
Winter praved fé Mild, as'to be altogether: Vnfavourable to 
fuch aworkas I es Wherefore finding, that Delays had done 


mena more fervice, bf pre{s'd by the folltcitations of divers Virtuofs 
feveral parts, I iiced that I would {ufpend tll another oppore 

, the drawing together of what Ihad Obferved or Colletted, touch- 
ing a Regions of the Air, and fome of the chtef Hypothefes, that are 
contrévertta about Cotds-with what other loofé Papers, touching that 
Quality, I could not fo readily difpatch to the Prefs s and would nos - 
withold from the Curcous what affiftance my Colleétions could afford thems 
to make ufe of this Winter to profecute Experiments of Cold. And re- 
— how favourable an entertainment my former Endeavours te 
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gratufiea Ingexious,.Men, hadfound.ameng them, I took.acourfe, wheres. 
znd was more likely to.obtasn, Thanks: than Praifes, and. chefe, ratherstes, 
adventure. on the Equityand.Fauoir of, theaReqders. forthe pardonofi 
thofe Fault J and. Lmperfe ebtiegs thetaxermpusalin to LHafts than.tos dea. 
ny bim the oppactunity. af this Golde Sealons . rohereina.te. Examine thes 
Truth, and Supply che Defisiencies of what E-bad-delisered.. Andsthess 
L therather did, both hecaufeT was defirous, ta: Quit.this:fulyechs fon ans | 
other from;which it had diverted mexand for smash have mene V alee: 
and Kipdnels s:.agd becaufes that tes.¢ tender Conftitubion of Bady kepes 
me, rwleft L was. writing the foloring.Fiaftary; fratp adventereag ups. 
on fome Trials , that might prabedly,) have enrsch'd it's [0 theContinya:. 
ante ofthe fame difaduantages, together rithotbentnoppersuneDiffem- 

pers fuperadded.te them; das nots permit, mete: Kagom »'. wherhet,:: ‘ ands. 
how far] foallbe able, to: Profectite the:.wank, I, haosiahageen:, and. dap. 
teutimes reduce me. to.ke more concert, d tx Shei, the, Eyfests: of Colds’ 
than Olferve the. Rhenomena.glt., And indesdsaketherthofe prove. 
srueProphets or nos that alfiere.mnet ball lofe.ng reputation by shis. Fix. 
flary.Cas incompleatas comes: fartie) L think, of Ingeutouss Men. 
knew, bow mich Iz oubleand Exec? of mp. Patience tt bas. cof ges: 
they mould, peradventuré vouabhfafesme [ome of their. thanks: of nat for. 
what I have done. yé for,.what.L-have (ofter:d for. ther fakes, (and. 
would {carce have,undergone upon any. Inferior: account whatfoever.s.) \ 
at heing, though a tefs Nokle, yet 10, lefs:Ttoublefone.ah Imployment,... 
toDig tn Mines of Copper, then inthefe bf, Geld. and: Mes deine. of-: 
teutimes obliged to Suffer as. much Wet.and Cold, and Disevapdesp, te-', 
fetch up, Sponges, astofetchup Pearls ww RE 
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: “The! . Dilcourfe, 
-Propofing the I. Paradox, 
“UR, 


“That not only our Senfes , but common VVeather-glafves, 
may mi[-inform us about Colds 


=eepeeeem T may to moft men appear a work of fieedlefs Curio- 
 (AtiEA|| fity, or fuperfluous diligence, to examine follicitoufly,, 
Seed! by what Criterion or way of eftimate the Coldnef$ of 
gameey| Bodies, and the degrees of it are tobe judg’d; Since 
it Coldnefs being a-Tactile Quality, it feems impertinent 
to feck for any other judges of It-than-the Organs 
-of that fenfe, whofe proper objectit js. And accor- 
ee dingy, thofe great Philofophers , Democritus, Epicurus, 
¥ Aifforle, and (till of late} all others both Ancient and Modern feem to have 
| contented themfelves in the matter with the Reports of their Senfories. 
But this notwithftanding, fince we can fcarceimploy too much care and 
‘@iigence in the Examining of a Touchftones ; which we.are to Exa 
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fine many other things by; perhaps it will-be neither unfeafonable no> 
ufelefS ta, p:emife fomething touching this. Subject. : : 

For th@nch it be true, that Cold in its primary and: moft Obvious. Noti- 
on be a thing relative.to our Organs of Feeling , yet finceit has alfo netable 
Operations on divers othe: Bodies befrdes ours ;And fimee fone of them 

fcem more fenfible of its changes , and others ere lefs uncertainly - affected. 
by them, it would be Expedient ta-take in the Effects of Cold upon other 
Bodies , in the Eftimates we make of the degrees of it. | 

And to makethis appear the more reafonable , I fhallnot feruple to pro-. 
pofe the following Paradox , namely , That our Senfories either alone , or 
affifted by Common Weather-glafles are not too confidently to be relied «: 
-oninthe judging of the degrees of Cold. 

To makethis Paradox Plaufible ( which is almoft as. much as I here pre- 
tendto )I fhallreprefent in the firft place, that the account , upon which. 
weare wont to Judge a Body to be Cold, feems tobe, that we feel its par- 
ticles lefs vehemently agitated than thofe of our Fingers or other parts of — 
the O-gan of Touching .. And confequently ,. if the temper of that .Organ.- 
be chang’d, the Object will appear more or lefsCold to us, though it felf - 
continue of one and the fame Temper. 

This may be exemplified’ by what has been obferv’d by thofe that fre-:- 
quent Baths, where the milde: degrees-of heat, that are us’d to:prepare - 
thofe that come in for the higher , feem very great to them that coming 
out of the cold’ Air difpofe themfelves to go into the Hot Batis, but are -- 
thought cold and chilling to the fame perfous when they return thither out - 
‘of much warmer places; which need not be wondred at, fince thofe, that 
come out of the cold Ai, find that of the moderately warm Room more - 
agitated, thar the cold Ambient would fuffer the Exte:nal Parts.of their 
Bodies to be:, whereas the fame warm Air, having yet a lefS.agitation than 
that. in which the hotter parts of the Bath had put the fenfitive parts of the . 
Bathers:Bodies, nmaft feem cold and chilling to Them. 

But ’tis. not only in.fuch cafesias-this, wherein Men: can {carce avoid ta 
king notice of. a manifeft change in themfelves , that thefe miftaken Re- 
ports of our fenfes may have place. For. oft-times we areimpos’d upon by 
Taore fecret changes in the difpofition of our Senforres, when there needs © 
fomething of attention and of Reafoning, if not of Philofophy to: make - 
us aware of them. For being apt to take it for granted: thas-owr Temper 
isthe fame, when there is no very manifeft canfe why it fhould be chang’d, 
‘we often.impute that to Objects, whereof the Caule isin ow felves;.and 
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(3) : | 
-if this change in-ear felves be wrought ‘by unfulpected Agents, ‘or by m:- 
fenfible degrees, we do not -eafily take-notice of it. Thus though in Sum- 
-mer divers CeHars, that are sot deep, are perhaps no colder-than the 
External Air was, (when it vas gudg’d but temperate,} in Winter 
or the Spriag 5 yet it.avillffeem very Gold to us that bring into it ‘bodies 
heated by the Summer Gun, and accuftomed toa warmer Air ;:nay cold 
does fo munch depend upen the degree of Agitation in:the parts of the 
Object in reference to the Sentient, thateven when we may think the Sen- 
fory unalter’d , it may judge an Object to have a degree of Coldnes which 
indeed it hath not ; .as I-remember, that to fatisfie fome Friends, that ’tis 
not every Wind which éeels cold to.us, that is. really more Cold, than 
the fill Air, 1 have fometimes thewn,, that even im nice Weather-glafles 
Air blown out-of a pair of Bdlows docs not appear to. have. acquired 
any Coldnefs by bemg turn’d mto Wind,,. though if it-were blown 
_againft the hands.er face, it would produce a newand manifeft fenfe of 
Cold ; of which the reafon feems to.be, That theugh the Organ in generat 
feems not to be alter’d, yet the Wind dy ieafon-of its: motion, ts able 
not only ta drive away the parts of the Air contiguous to the hand or 
face, and the.warm fteams of- the Body which temper’d its Coldnefs ; 
but to pierce deeper than the calm Airis wont to do into the pores of 
-the skin, where by compari#on tothe mare inward and hotte: parts of the 
it-muft needs appear Iefs agitated and confequently colder. 
Befides , that {ometimes .we may meet with certain Steams in the Air, 
that have in reference tothe Blood and Spirits of humane Bodies ( though 
-Det perhaps to divers other Liquors) a certain hidden power of chilling, 
as Opium, evn in outward applications ( fo; in fuch ways Ihave known 
a great Chiargion much ufeit and highly extel it ) ftrikesa Cofdnes into 
the Body by the fubtile Efflavinm’s that infinuate themfelves at the pores 
-of the Skin, and. perhaps too, that Caldnefs is afcrib’d to External Bo- 
dies , which is preduc’d mms by fome Frigorifick Vapour , or other di- 
ftemper;, which being too flight to be taken notice of as a difeafe, may 
yet be of Kin to thofe Agents , that produce what Fhyficians call horiors 
and Rigors at the beginning ef Feavers., and fome other diftempers ; or 
oduce that flrange and univerfal Coldncfs of the external parts , which is 
requently enough obferv’d among other Symptcmes in Hyfterical Wo- 
men. Moreover, Bodies may often appear colder to us than toa Wea- 
ther-glafs , becanfe our Senfories a e mo e affected by the denfty and Pe. 
Met-ancy-Of the parts. ae may fecm fomewhat ftrange , Lut vat 
| 4.2 faitable 
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{yigable enough to fome of my Conjectures about Cold, I have often~ 
ygade’ Trials ;with very ‘nice Weather-glafles, that have aflur’d me that" 
( at leaft oft-times ) when. water feemes to be cold enough to our touch, it 
appears not to be.colder to the Weathei-glafs than the Ambient Air. 

Thefe Trials I have fomietimes made with feal’d Weather-glaflés , 
but the moft with another fort of Weather-glafles ( whofe ftructure and 
ufe are by and by t» be mentioned .)’ which though they feldom-prove . 
durable , no:.of any great ufe in any other than fuch nice and fhort Ex-. 
periments, yet they difcover fighter changes of the Temper ofthe Ait 
than would be wotable (not. to fay fenfible ) in ordinary. ‘Thermometers. 
But of multitudes of Frials that I fometimes made with thefe Glafles 5 
1 can at prefent find among my loofe Papers but a very few ; and though t 
yemember that in one or two ( made about thefame time with fome-of - 
thofe that follow ) I obferv’d ‘Things that make me now with I had had ° 
- Opportunity to make thofe further “Trials of. them, which fome of. 

their Phenomena feem to direct the making of: yet I fhall annex thefe | 
that follow as I find them entred, becaufe they are not perhaps defti- 
tute of hints improvable by further profecution, Juve 26. between two -. 
and four in the afternoon ( the Weather moderate for the feafon ) I took © 
athin white glafs-Egge blown at a Lamp about the bignefs ofa Walnut,’ 
with a ftem coming out oft about the bignefs of a large Pigeons: Quill four 
or five Inches long, and open at the Top, this flender pipe being dipp’& 
in water, admitted into its Cavity a Jittle Cylinder of Water , of halt: an 
Inch long or fomewhat more, which ( the Glafs being erected ) fubfided 
by itsown weight, orthe ‘Temper ofthe Air in the Egge ( in reference 
to.the outward Air ) till it fell to the lower part of the Pipe, where it 
eomes. out of the Egge, and thereabout it would reft. Now if taking 

this Glafs by the Top betwixt my Thumb and ‘forefinger , I depreft the 
 Egge under the furface of a. Bafon. of fair water ( .cold enough to the 
touch ) the little Aqueous Cylinder, that parted betwixt the Air in the 
Egge, and the .external , would, inftead of being made to fubfide by the 
Egp’s immerfon into the Cold water, prefently rife up from-the lower 
parc of the Pipe, till it reach’d about the middie of it, though the-Glafs 
were, inthis and the following Trials, held erected; and as foon as it 
was taken out of the Water_into the Air, the water would again fubfide, 
whether I heldethe Glafs, or ket it reft upon.the Boards, o7-a Linnert 
Carpet , that cover’d the Table, on whichthe Trials were made. And 
this] did fevecal times-as well with as without witnelg, IJtried alfothat 
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if:, inftead of water, I made ufe of Quickfilver, though not big enougtt 
to coyer the Egge much above half way, and in the reft proceeded as 
above; the cold Quickfilver would prefently make the Aqueous Cylin- 
der haftily afcend near three Inches, fometimes almoft, and fometimes 
quite to the Top of the flender pipe, whence the water would again quick: 
ty fubfide, when the.Glafs was taken out into the free Air, or fet to reft up- 
right as before.- 

Befides, having fet-the veffef of Quickfilver and the Bafon of water 
very near one another , I did-at-leaft upon three or four feveral Trials 
find , as I expected, that’ when by immerfing the Egge in water, the 
pendulous Cylinder was rais’d fo high, that it did no longer fenfibly 
afcend , by -nimbly taking the Fege out of the water and: deprefling it in 
the Quickfilver, it would rife far higher: and1 alfo- tri’d., that nimbly 
removing the Bese out of the Quickfilver into the water, the pendulous 
Cylinder woukd fubfide, after plunging the Egge under water, though 
not fo faft, nor near fo low as it would do, incafe the Glafs were re. 
mov’d from the Quickfilver into the Air. Upon another Ftial made 
much about this time, though not the felf fame day; the: pendulous 
water in the fame Glafs, ( the day- being: fer the moft part- windy and 
rainy ) did fubfide upon the immerfion of the Glafs into water, not only 
a while before noon, but an hour er two after dinner, and at diftant 
hours afterwards, though the Defcent of the Penduleus water was nei- 
ther fo quick, nor fo confiderable as it had been formerly in the Mornings. 

June 27. In the morning a {mall Cylinder of Water pendulous in the 
above mentioned Glafs‘, upon the immerfion of the Egge ina -Bafon of wa- 
ter., would immediately and very confiderably fubkde, whereas the fame 
glafs, being immerfed in the Veflel of Quickfilver formerly mentiened, — 
would prefently afcend. Both parts of this Experiment we feveral 
times tried, and the Reafon was fufpected to be, that the Quickfilver 
had ftay’d all nightin my Chamber, which was fomewhat warm, where- 
as the water was -brought up that morning, and to the touch feem’d 
colder than. the Quickfilver, and a while after: dinmer,<the fame watec 
having been ftill kept inthe room , we divers times found, that as well 
That, as the Quickiilver , did immediatly upon immerfion impel up the pens 
dulous water in the flender pipe:: Another time in the frofty weather ( and 
about the begining of Fanuary ) we did -with fucha glafs (as has been al 
ready feveral times mention’d ) take fome: drops of water out ofa vellel, 
wherein that. Liquor had de ie while been kept; that it ae of 
os 3 uc’ 


‘duc’d as near as::-wecouldto the Temperature ofthe Ambient Air ; then 
fuffe-ing the {ufpended water to continue a convenient while in the Jong 
and flender ftem of the Weather-glafs, that the internal Air might be 
reduc’dto the temper of the external, we took up the Glafs by the oper 
.end;, and immerfing the obtufe part of It into a fhallow Vellel contain- 
ing fome of the above mentioned Water, we found the fufpended drop 
-fuddenly impell’d upwa:ds about half an Inch or -more, and the Ball 
of the Thermometer being taken out of the Water into the Air, the 
pendulous drop did again (though fir-more ape | than it afcended ) 
Subfide. This was:repeated three-or four times with fome intervals be- 
.tween (and that iaa Room where there was no Chimney ) and {till with 
the like fuccefs, fave that in the. two laft Trials we took the Weathe.- 
glais out of the shallow water , and plunging it inte a deep vellel of the 
. fame water ( that ftood very near the other ) we found ( for further con- 
firmation ef the Experiment) that the pendulous water was upon thefe _ 
. new immerfions, impell’d up, near (if not full) as high again, as when 
-we fad imme:s’d it only in the fhallew veflel : and taking it. out of this 
. deep Glafs, we found the Cold of the external Air to reduce It to its 
former humble ftatien. Thus far che notes, Ihave yet been able to reco- 
ver: and though, as 1faid, 1 dave not build very much upon them, yet by 
Jmail Seal’d Weather-glafles I find enough to invite me to fufpect, that of 
. the degrees of heat and cold in the Air we may ieceive differing infor- 
mations, when.we imploy. only our Organs pf Touching , and when we 
make ufe of ft Inftruments. 7 
I fhall add on this occafion, that not only water it felf, but mroift va- 
~pours abourding in the Air, may make Us think it colder than the 
Wegther-glafs difcovers it to be. Forthoughit be generally taken for 
gianted , that the Thermometer does only .more exactly meafure or deter- 
mine the Effects, which ¢old hath both upon it and upon our Senfories, 
yet I haye Jong {ufpected that.there is fomewhat elfe inthe cafe. And Ihave 
-obferv’d, that fometimes the weather feem’d more or lefs cold to me, 
than that which preceded, when the contrzry appear’d in the Wea- 
ther-glefs, and that, when upon confideration of the whole matter, 
_that diffe.ence did not appear to depend upon. thofe circumftances -of 
Exercife or Reft,. or the ‘Temperature of the Air I came out. of, or 
any Of thofe other things, to whicha confiderate man, that goes upon 
,no better than the common opinions about Weather-glafles , would be 
apt to impute to that Phsvomenon. And I was the Iefs difpos’d to think 
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my {elf miftaken, becaufe having purpofely enquir’d’ of others in the: 
fame honfe, who were not told hae 5 Mies the Weather-glafs . 
, they'agreed with me inthe fenfe I had of the Femperature of the 
Weather. And having fince, as ‘occafion ferv’d, communicated my 
Obfervations and fafprtions to dive:s Ingeniousmen , I have been by thei: 
recenter Obfervations. confirm’d, that what.I have taken notice of, was not 
the Effect of any “Idooufiegae. From which, and other particulars, 
that we nyay have eifewhere opportunity to mention, we may plaufibly 
enough infer., thatit were not amifs, not only to take notice , when we - 
have opportonity , of the fenfe, that is Exprefs’d of the degrees of Cold’ 
by Birds and'-other animals, whofe diet is more fimple and regular than 
ours, and whofe. perceptions er2 commonly more delicate and lefs di- 
verted ; but, efpecially, to examine the coldnefs of the Air and other Bo: 
dies as well by Experimrents and: inftruments, as by the touch. And on: 
this Occafion I muft not pretermit that memorable cee ,» that Is gi- 
. venus by Afartirius in that Noble piece of Geography which he calls. 
4oias Chinenfis, where fpeaking of the Air of that mopubots Countrey he 
has this fingular paflage: 4 Celi (faies he.) folique temperiem quod atti- 
net, majnsin hac provincia frig ne eft , quam illins pofcat poli altitudo : vix enim 
tla excedit gradam fecundum: fupra quadragefimum ,, & tamenper integros 
guatuor fape menfes flumina omnia adeo dure concrefcunt gel, ut.currus equolque 
ac gravifjima etiam onera glacies ferat , innoxie ac fecursffime tranfeant : ex iis 
ingentia etiam glaciei frusta exftinduntur., que in futuram eftatem ad delicias . 
| . Pils menfibus onmes naves ita in ipfa clacie defixa fut y ut progredi ne- 
queant ubicunque silas frigus occupat ( quod.certo certins circa medium No- - 
vembris ingruere folet ) per quatnor illos menfes immota ibi perStare cogumur, . 
neque enim refolviturglacies ante Martit initinm.;hac plerumqueglacies concretio 
wee fit dee, cum non nifi pluribus fiat liquefattio; to which he adds what’ 
Makes moft to-onr prefent purpofe , ommnino illud mirum , tantum non vider 
axt-fentirs illud frigus me Europes ad hypocausta fubennda videatur poffe cogere, . 
axtin Exropaad glaciem producendam Jufficere, unde ad fubterraneas illic exha-. 
tationes pro harnm rerum caufis indagandis omnino recurrendum eff, &C. 

But all that I have been implying of the Neceflity and Ufefulnefs of the - 
‘Weather-glafs, is no way inconfiftent with the truth of the latter part of . 
our formerly propos’d paradox, namely that we are not rafhly to-rely up- 
on the Informations even of common Weather-glaffes themfelves. For 
thongh they be an excellent Invention, and their Informations in many Cafes - 
preferable to thoft .of our fenfes, becaufe thofe Dead Engines are ay Sy 
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“fach cafes obnoxious'to the fame Caufes of uncettainty with our Li- 
ving Bodies, yet I fear they have too much afcribed to them , when they 


are look’d upon as fuch exaét Inftruments to meafure heat and cold by, 


that we neither can have nor need defire any better. For, not yet to men- 
_ tion fome inconveniences inthe contrivance of them, which makes them 
unapplicable to fome purpofes , and lefs proper in others, than Thermo- 
{copes mizht be made, even in divers cafes, wherein they are prefum’d 
to be unexceptionable , theic Reports are not to me, I confefs, quite exempt 
from fufpicion. For in ordinary Weather-glafles fome part of the Li- 
quor being contiguous to the External Air, it is fubject to be impell’d 
more or lefs upwards, not only according as heat or cold affects the in- 
cluded Aic, but according as the incumbent Air happens to be heavier 
orlighter. And though this be.a thing not token Notice. of by thofe that 
have treated of Weather-glafles , yet after what we have elfewhere mani- 
felted concerning the weight and fpring of the Air, and what we have 
probably conjectur’d concerning the varying height ofthe Adercurial Cy- 
linder in the Torretellian Expeciment; I fee not why it fhould not 
Sce ther8.ofoer Much callin Queftion the Informations we receive from com- 
New Phyfico- mon Wheather-glafles in thofe cafes, where the height or 
Mechanical Ex weightofthe Atmofpherical pillar, that prefles upon the 
Feriments, Water in the Weather-glafs, is confiderably longer or 
— fhorter , lighter or heavier than is ufual. 
For befides the reafon of the thing, we have Expeiience on our fide. I 
might mention on this occafion an Experiment I thought on, and alfo 
_ attempted laft winter .to fhow ev’n upon a Ballance the ,varying gravity 
of the Atmofphere in one and the fame place,-by hanging a {mall Me- 
talline weight at one End ofa pair of Scales fo ftrangely exact, that they 
would turn with far lefs than the 500. part ofa grain; and counterpoifing 
jt at the other end with a Hermetically feal’d Glafs Bubble, which be- 
ing blownas large and as thin as could poflibly be procur’d of fo fmall 
a weight , might by its great difproportion in Bnlkto the Metalline Bo- 
dy lofe more of its weight than ‘That wouldupon the Ambient Airs graw- 
ing more heavy. But the particular Account of this Attempt belonging 
to another place, the trial ought not to be more than hinted here, efpeci- 
ally. fince it may fuffice for our prefent purpofe to alledge that having found 
In the defence (as we have already in other papers noted ) thatina Wea- 
- azainft: Linus .thei-glafs, where the Water is not fenc’d from the External 
Cape a. Air ,the weight of the Atmofphere may make it alter con- 
| . fiderably 
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flerably between the Top and kottom even of a Chrrch or Steeple , 
though it appear’d by more certain Thermofcopes, that ’twas rot the 
differing Tempe ature of the Air as to Cold ard Heat, but the differing 
gravity of the Atmofphere, which being fhcrter and lighter at the Top 
prefe’d lefs forcibly upon the fubjacent Water and the included Air, as 
ismore fully made out in the Treatife above related to. And having 
by the intervention of a Learned Acquaintance defir’d to have fome Ex. 
periments made of the Effect of the Air upon Weather-glafles in deep 
Pitsor Mines, where the Atmofpherical Cylinder is longer and heavier, 
Ireceiv’d Information that an Ingenious Phyfician, (Dr. H. P.) who had 
the Opportunity of trying what I defir’d, had found, that in the Bottom of 
one of thofe very deep Pits, the water in a common Weather, glafs rofe 
near three Inches higher than at the top, ina fhank or pipeof about thirty 
Inches long. And this notwithftanding the warmth, that is ufual in fuch 
deep places, which feems not any thing near fo plaufibly referable to 
any other caufe, asto the increas’d gravity of the Atmofpherical Pillar 
incumbent onthe Water, that Pillar being heavier at the Bottom than 
at the Mouth of the Pit, by the weight of an aerial Pillar equal in length 
- tothe pits perpendicular height or depth. 
- . But théfeare not the only Cafes wherin the. differing gravities of the 

Atmofphere may , as well as Heat and Cold, have an intereft in the ri- 
fing and falling of the Liquor in Common Weather-glafles. For though 
you fhould not remove them out of one place, and though confequently it 
may feem that the Atmofpherical Pillar, that prefles upon the water, 
~ muft be ftill of the fame length , yet (.not to urge, that That may alter, 
unknown to us ) if retaining its length it retain not its gravity, we may 
‘beeafily impos’d upon, and take that Afcenfion or Subfidence of the Li- 
quor-for the Effect of a higher or remifs degree of Cold, which may 
either totally or at leaft in part ( and in what part , we are left to guefs ) 
be the effect of the increas’d or leflencd weight of the Atmofpherical 
Pillar , ‘happening either-by the copious differlion of Vapours and other 
heavy Steams through the Air, er upon other Occafions not neceflary 
10 be here difcours’d of, or by the Precipitation of fuch vapours by rain 
of into dew, -or elfe by the Removal of the Occafions of the Augmented: 
Gravity or'Preflure of the Air. Fer we have often obferv’d great Veria- 
tions to-happen in the height of the Merctr.al Cylinder inthe Tcrr‘cel- 
lian Experiment upon great rains and fogs , ard other fudden and cont:de- 
table mutations of the Incembent Air. Eur fince Lamy felf thought 
fit, notwithftanding the plaufible raticcinaticn, that ied me to this 


Conjecture, to examine it by Experience; 1 can fcarce doubt but Ha 
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 othe:s may have the: like Curiofity that I had: And’ therefore, becaufe- 
it may feem a paradox, it willnot be amifs, of many to. annex three or 


four Trials | made to examine the propos’d doftrine, efpecially ours 
having been the firft obfervations of this kind, that, for ought we know, 
have been made by any. And: indeed othe:s could fcarce have well 
made much, though they had lighted on the fame thoughts, for want of 
fuch feal’d Weathe:-glafles to make them with. To omit then thofethat 
I made with a feal’d Weathez-glafs and an ordinary one (in which the 


water remains fufpended beneath the included Air ) I fhall briefly relate, 


that in a Room unfurnifhed with a Chimney, I kept twa Weather- 


glafles , which for moe exactnefs fake ,1 caus’d: to be made ofa length — 


far g:eatec than ordinary ; fo that the divifions of the one were half 
inches , and thofe of the other not much lefs, and yet were Numerous. 
The one of thefe which was furnifhed with good {pirits of Wine, was 
feal’d, the other not} but this laft.1 caus’d to be fo made of the fhape 
reprefented by the Scheme, that the Air being fhut up inthe lower. part 
of the Inftrument ( not as in common Weather-glafles atthe Top) the: 
Liquor might as well in this as in thefeal’d. Weather-glafs rife with heat 
and fall with Cold. In thefe Thermofcopes ( where the Afcenfion and re- 
lapfe of the Liquors were, by reafon of the length of the Pipes, far more 
confpicuous than in Vulgar Weather-glafles) I obferv’d with pleafure, 
that the Hermetical Thermofcope ( if I may for diftinction fake fo call It, 
by reafon of its being Hermetically feal’d ) did regularly enough defcend in 
cold weather, and afcend in warm: But the other, whith was not feal’d, 
but had a little hole left open at the Top of the Pipe, though , when the 
Atmofphere continued of the fame weight , it would like the other rife 
with Heat and fall with Cold, yet when the Atmofpheres gravity was 
alter’'d, they would not uniformly move together, but when (as we. 
gather’d from other obfervations ) the Atmofphere grew heavier, the 
Liquor in the Pipe did not afcend , ax high as it would have done, if the 
Atmofphere had continued in its former degree of gravitation. And 


¢ 


on the contrary , when the incumbent Air cameto be lighter , the Liquor — 


would rife inthe open Weather-glafs in a proportion greater than the 
fingle increafe of heat would have exacted; fo that by comparing the 
two Weathe--glafles together , I did ufually foretel, whether the Mer- 
cury inthe Torricellian Tube( which! keep purpofely by me in a frame) 
were rifen or fallen, and confequently whether the external Air were 
heavier or lighter than before. As on the other fide, by lookingonthe 
height of the Mercurial Cylinder , I could eafily tell before hand , whe- 
ther the Liquor in the open: Weatlier-glafs were higher or lowe: than 
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(ir) 
that in the Hermetical;, the rifing or falling of the Mercprial Cylinder 
‘one quarter of an Inch (the Temperature of the Air continuing as to 
heat and cold ) ufually fignifying a great difparity betwixt the Aicenfioa 
or the falling of the Liquors inthe two Inftruments. 

Among the feveral notes, I find among my loofe papers, and in a 
Diary I kept for a while of thefe obfervations, | fhall content my felfte 
tranfcribe the following two, becaufe, though divers othcrs were made » 
by my Amanuenfis, whofe care is not to be diftrufted, yet by reafon of 
my abfence I could not take notice of them-my felf. ‘The firft of thefe 
Memorandums runs thus. 

Laft night I took notice, that there was but one or two Divifions 
difference betwixt the two Thermometers, but upon fuch a change of | 
Weather , that happened this day as made me imagine, that the At. 
mofphere would be lighter than before, confulting the Barometer (if to 
avoid Circumlocutions I ‘may fo call the whole Inftrument wherein a 
Mercurial Cylinder of 29. or 30. Inches is kept fufpended after the 
manner of the Torricellian Experiment. ) I found the Quickfilver 
lower than it had been a great ‘while, and thereupon concluding, 
there would be a notable difparity, between the feal’d and open 
Weather-glafs, I hafted to them, and found that the latter being 
much alleviated from the weight of the Incumbent Air, was no 
def than 17. Divifions higher than the others, and comparing the 
height the two Inftruments were this day at, with an obiervation I 
my felf made about a week ago, when the Quickfilver was much 
higher than now it is; 1 found, that although this afte:noon the feal’d 
Ghifs being at 41, the other was 58. yet Then, when the feal’d Wea- 
ther-glafs , was five divifions higher , namely , at 46, the unfeal’d Wea- 
ther-glafs was but at 27. So that betwixt that time and this, the Li- 
quor in the feal’d Weather-glafs, has defcended five Divifions , but that 
m the open Weather-glafs has afcended 31. - 

Thus far the firft of the above mentioned Notes; the fecond is 
&s follows. / 

The Mercurial Cylinder being higher, than it hasbeen a good while, 
and yet the Weather warm and Sunfhiny , when the Liquor in thefeal’d 
Gh ftood very near the sot* divifion, that in the unfeal’d was fallen down 
aslow asthe 32. | 

So that it is very poflible , that the unheeded change in the weicht of 
the external Air may have.a greater power to comprels the incluced Air 
mm an unfeal’d ae than anot inconfide able degree of warmth 

: -2 _ may 
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my have to dilate it, andconfequently in an o:dinary Weather-glafs, 
_ where the Air is included at the Top, it may often fall out, that 
contrary to what mea fuppofe muft needs happen , the pendulous .wa- - 
ter may rife in warmer weather , and fall in colder. | 

And ev’n fince the writing of the immediately fo-egoing part of this 
page, withina few days that interven’d, I have my felf made obfervati- 
ons, that doyet more clearly manifelt this truth , as may appear by the 
fo'lowing notes. The firft of which fpeaks thus. - | 

M:morandum, that Yelterday night the Quickfilver being at 29 Inches, 
the Liquors in the feal’d and unfeal’d Weather-glafles, were near about 
the fame Divifion , the former being at 40, and the other being but half 
a Divifion fho:t of that Number. But this night theQuickfilver being 
rifen about + of an Inch; the Liquor in the feal’d is afcended to: 45,.and 
the other defcended beneath 35 about half a Divifion, fo. that there is 
now 10 Divifions between them: 7 
_ This the firft Note, to which thefollowing night enabled me.toadd 
this other. | 

The Quickfilver being rifen almoft 4 ofan Inch above the ftation itreft- 
ed atthe night before laft night , the Hermetical Weathez-glafs beingas | 
it was then above the 40 Djvifion;, the: Liquor in the other , which was 
Open, in two days and nights is fallen to the 17, and confequently is 
fubfided about 23 Divifions , whileft: the other is about the fame height 
at whichit was at the beginning of that time. | y 

Two or three days after , being returned to the place whereind had 
Made this laft obfe:vation, and from which fomeucgent occafians had for 
that time exa‘ted my abfence;.I found the Difparity , betwixt the two 
Thermometers that is exprefs’d in the fo'lowing Memo-ial. 

This day the Quicksilver being rifen to 30 Inches, when the Liquor 
in the feal’d: Weather-glafs was at about 41 Divisions , that in the orhes 
was deprefs’d a pretty deal below the ninth Divifiona , fo.that the  diffe- 
rence between the two Thermometers was increas’d fince the laft Obfer- 
vation from. 23 to near 33 Divifions, all which the Liquor in the open 
Weather-glafs had’ funk dowa, whileft that in the feal’d continued 
almoft at a ftand: And the day afte: this Memoczial, 1 had occafionto 
regifter another, which: being the laft,.I fhall here. think requifite to 
take notice of inthis Difcourfe ,I fhall fubjoyn it with that , which. im- 
mediately preceded in: order of . Time: | 

This day the Quickfitver continuing at the fame height, at which I 


obfery’dit yelterday , but. the weather. being grown much. ae the 
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Liquor appears in both the Glaffes to have uniformly enough fab- 
fided’; that in the feal’d Weather-glafs, being about the 32, and: 
the other being funk quite. below the loweft mark of all, which was: 
more than I apprehended it would have done, when there was. no 
froft, efpecially fince by my Diary it appears, that one of the laft 
times I obferv’d the Hermetical Weather-glafs to ftand at near about 
the fame height , namely , the 34; the Liquor inthe other Glafs was: 
no lower than the 41: nor probably would there be now fo great a 
difference , if the Atmofphere had not been this day very heavy ; where~ 
as, when this frefhly recited obfervation was made, I find by the 
Diary, the Quickfilver to have afcended but to 29 Inches, and a 
pretty deal lefs than a half. | - 

Since that time , being forced by feveral Avocations to be often abfent 
from the place where my Thermofcopes were kept, I] was not careful 
to profecute fuch Obfervations, thofe already fet down ( not to menti- 
on thofe that are not here tranfcrib’d ) being judg’d abundantly fufficient 
to evince the Paradox propos’d to be piov’d by them: Only, to mani- 
feft that after I defifted from regiftring my ‘Obfervations, the Phenomena 
tttay probably have been as remarkable as before; I fhall add, That one of 
the laft times I chanc’d to take notice of the Difference to be gather’d 
by comparing the two Weather-glafles , 1 found ( the weather happening 
tobe warmer than ordinary ( the difference between them to exceed any 
that Iremembred my felfte have then obferv’d , amounting fo forty four, 
if net to forty five Divifion. 

And ev’n fince the oe the Laft Line, we have had opportunity 
to obferve a Phenomenon , which if it had occurr’d to us in the place where- 
. we might have compar’d the Barofcope with the Exact Weather-glafles. 
hithe.to mention’d , (and whereby we kad been invited to rely upon it ) 
would perhaps appear more Confiderable than any of the. Obfervations 
yet recorded. For not very many hours ago, finding in the Morning the 
Quickfilver to be rifen in a good Barofcope of mine ( though another 
from that , all this while referred to, and. elfewhere kept ) above 4 of an 
lach higher than the place it refted atthe Night foregoing , and a fome 
what Nice Weather-glafs:( where the mcluded Airis kept in the lower 
part of the inftrument, which is fhaped like that already defcrib’d in 
this Difcourfe ) being confulted tofhow what Effect fo g:eat.and fudden 
a change of the Atmofpheres gravity would have upon it; 1 faw the 
tinéted Liquor in the fhank deprefs’d'a full Inch or more beneath the Su:- 
face af the Ambient Liquor in - Vio], which ftrange depreffion of the Li- 
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quor in a pipe above 20 Inches long, and whete the alterations of the 


Air as to Heat and Cold are not wont to produce any thing near fo great 


an Effect, I could not but take much notice of. Since the feafon of the 
‘year makes it no way likely that: the night, though Cold, could have 
had fo powerful an Operation onit , efpecially fince an Amanuenfis that 
watch’d it much longer than 1, affirms that he faw the Liquor driven 
down quite to the very Bottom of the pipe, and a Bubble of the out- 
ward Air to make its paflage through the water, and to joya with the 
Air Contain’d in the cavity of the Viol. : . 


eeeeee-eeacesecececece ceaces 


4 





~~ 2 tS! Gey ™ME@O TS 


SVFTTU:SISTVTTTTUTTTTS FITC TS 


walk EPL ies 


ff 


-~ 
een 





FPF eee Tees eo Tee 


The I]. Difcourfe, 


‘ 
. 








AP, 


satnhns 
pe GNRy 


Containing fome 


New Obfervations about the Deficiencies of VVeather- 
glafses, together With fome Confiderations tonchin 
tke New or Hermetical Thermometers. | 


a Nd fince I had occafion to fpeak of the Deficiencies of 
Ni Weather-glaffes, and the miftakes,; whereto men are 
liable in the Judgement they make of Cold and Heat 
upon Their Informations, it willnot perhaps appear 
impertinent to add three or four Cenfiderations more 
| memmbii tO EXCite men tothe greater Warinefs and Induftry , 

= =a both in the making and ufing Weather-glafles , and in 
their Judging by them. 

IL And firft, 1 confider., that we are very much to feek fora Standard 
o: certain. Meafure of Cold, as we have fetled. Standards for weight, 
and magnitude, and time , fo that when aman mentions an Acre, or an 
Ounce ; or an Hour; they that hear him, know what he means, and can 
eafily exhibit the fame meafure: but as for the degrees of Cold( as we 
have elfewhere noted concerning thofe of Heat) we have as yet no cer- 
tain and practicable way of determining them; for, though, ifI ule a 
Weather-glafs long, tis eafie for me to find, when the weather is cold- 
er, Or when warmer, than it wasat the time when the Weather-glafs 
was firft finifhed , yet that is a way of eftimating , whereby I may in fome 
degrees fatisfie my felf, but cannot fo well inftruct others, fince1 have 
no certain way to know determinately , {0 as to be able to communicate 
my knowledge.to a emote Correfpondent, what degree of Coldnels 
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or Heat there was in the Air, when I firft finifhed my Thermofcopes 
Eer beftdesthat 3 we wart diftinét Names forthe feveral gradual diffe. - 
rences of Coldnefs, we have already declar’d, that our fenfe of feeling 
cannot fafely be relied upon to meafure them, and as for the Weather- 
glafs , that isa thing , which in this cafe is f{uppos’d to be no fit Standard 
to tell us what was p.ecifely the temper of the Air when it felf was firft 
finifhed, fince that does but inform us of the receflions from it, or elfe 
that the Air continues in the Temper it was in at the making of the In- 
ftrument , but does not determine for us that “Femper , and enable us, to 
exprefs it; as indeed it is fo mutable a thing, ev’n in the fame place, and 
-Oft-timesin the fame day, if not the fame hour, that it feems little elfe 
thana Mo:al impoffibility , to {ettle fuch an univerfal and p.ocurable 
‘Standard of Cold ,as we have of feveralother things. And indeed there 
is fcarct any Quality , for whole differences we have fewer diftin¢t Names, 
having {carce any for the many degrees of .Coldnefs that may be concelv’d 
to be intermediate, betwixt Lukewarmnefs andthe Freezing degree of 
Cold , and even thefeare undefin’d enough; for that, which to fome mens 
fenfes will feel Lukewarm , by others will be judg’d Hot, and by others 
perhaps cold; nor is even the glaciating degree of Coldnefs, well deter- 
min’d, fince not only differing Liquoxs , as. oyl, wine, and water, will ma- 
nifeftly -freez much «more eafily one ethan-onother, but even Liquors of 
the fame denomination; and of waters themfelves fome are more eafily 
turn’d into Ice than-othe:s , and | fee no great caufe to doubt but that 
the:e may be fuficiently differing degrees of Cold, whereof the mildeft 
may fuffice for the congelation of fome-waters. I muft not forget to add, 
that the fame perfon, that has made many -obfervations with a Weather- 
-giafs, is fo confin’d by that numerical Inftrument, that if by the fpilling of 
the Liquor, or the cracking of the Glafs, or the cafual intrufion of fome 
Bubbles of Air, or by any of divers other Accidents that may happen, 
the Inftrument fhould be fpoil’d, he would, though he fhould imploy . 
azain the fame Inftrument, be reduc’d to feek out a new Standard , 
werewith to meafure the varying temperature of the Air. And though | 
it be not difficult to include in the Cavity ofa Weather-glafs fome other 
fluid Body inftead of Air, yet it willbe very difficult, if not impoffible, to 
in ‘lude a Body, fit to refent and fhow the. Alterations of the Am- 
Hient Air, without being alfo liable to receive imp*eflions from it at 
the time of its being fiift fhut up. 

Yet I will not hee omit that Ihave fometimes confide:’d whether the 
-elential oy) of An feeds (which is that that is diftill’d by the inte-ven- 
.t.0n of water ina Limbeck ) might not, during a good part of the ee 
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be of fome ufe to us, in making and judging of Weather:glafles. For ths 
Liquor, as we elfewhere alfo note , having the peculiarity of loofing its 
fluidity during almoft all the Winter, and a good part of the Spring, and 
Autumn too, whenthe Weather: or the time of the day is colder ; this 
Liquor, I fay, being juch, in cafe you very — 
gently thaw it, and then putting into it, the 47 Ingentous man bas propofed 
Ball of a Weather-glals furnifh’d with Spirit figs go Uc Hns # Standard 
of Wine that will burnall away, you fuffer . Serving ey erage) = 
the oyle to. re-congeal Leifurely of it felf, “quifite to make diftill’d wa:er bex 
you may by-obicrving the flation of the fpi- 9 to freex: But though the accu- 
rit of Wine inthe Thermofcope , when the "#¢n¢/sof th:s way may be as well 
Oyl begins manifeftly to curdle about it >* faa Ee ee 
be in fome meafure affifted, to make ano- cen in Winter Ppa, pra aaRe 
ther Weather-glafs like it. For if you put trouble yc: it may alo be advan- 
fuch rectified fpirit of Wine into a Glafs, the ‘agtoufly made ufe of , when the 
Cavity of whofe Spherical, and that of its Pi sli ed to be great cnough to 
Cylindrical part, areas near, as may be, e- Cee ee 
qual to the correfpondent Cavities in the former Glafs, you may by 
fome heedful Trials, made with thaw’d and recongeal’d oylof Anifeeds, 
bring the fecond Weather-glafs to be fomewhat like the firft ; and if you 
know the Quantity of your {pirit of Wine, you may eafily enough make 
an eftimate, by the place it reaches to inthe Neck of the Inftrument, 
whofe capacity you alfo know, whether it expands or contracts it felf to 
the 40, the 30,:or the 20 part, @c. of the bulk it was of, when the 
Weather-glafs was made. By the help.of the fame Oy! Bhs may make 
fome kind of eftimate, though a more uncertain one, of the difference 
oftwo Weather-glafles of unequal bignefs: And though! know how 
much may bealledg’d to fhew the uncertainty of this way of making a 
Standard for VVeather-glafles ; yet as what Ihave formerly reprefented 
may manifeft meto be far enough from looking on it as an exact Stan- 
dard of Cold; fo perhaps the way propos’d may not be altogether ufe- 
lefs in the making and comparing VVeather-glafes, fince in fuch: cafes, 
where we are not to expect to hit the mark it felf, it is of fome advantage 
to be ableto fhoot lefs wide of it than otherwife we should. 

IL But not co infiftany further on a difficulty, which is fo hardly evi- 
table. as that, which occurs about fetling a perfect Standard of Cold, 
there are unaccuratenefles in the meafuring of Cold by VVeather-glalies, 
which may be avoided, but are not , For, Men are not wont totake care, 
‘that the Stems be even and Cylindrical enough, but are wont to make 


wle of fuch ,as.are-much wider at.the upper part near the bubble, ae 
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otherwhere 3~. nor do they obfe.ve,as:they might,a Proportion. betwixt 
the Diameter of the Bore of the Cylinder , and that of the Cavity of the 
Spherical Bubble, and divers other circum{t:nces are commonly nczle- 
éted, which if well o-der’d would make much towards the Certainty 
and inftructivenefs of rhe Informations, afforded us by VVeather-glailes. 
To which may be added, that even inthofe, where fome part of the Li- . 
quor is expos’d to the external Air, there may be made Contrivances 
much more convenient, in order ; at leaft,to fome particular purpofes, 
than that of the Vulgar VVeather-glafs, fome of which we have im- 
ploy’d, and others have been either skilfully devis’d, or alfo happily at- 

tempted by fome eminently ingenious Members of the Roy- 
Dr. Wren. al Society. And though that , which we have already de- 
Mr. Hoot,  ‘crib’din another Treatife, be very fimple, yet_ itis much 
‘more commodious for feveral of the following Experiments 
of Cold, than that, which is commonly in ufe. For in this, where the in- 
cluded Air is as it were pendulous at the Top ofthe Glals, ’tis very 
troublefome and difficult fo toapply Cold Bodies, and efpecially Liquid 
Ones to it, as therewith to meafure their Temper, whereas the Thermos 
meters, I fpeak of, being made by the infertion of a Cylindrical pipe 
of Glafs ( open at both ends ) into 4 Vialor Bottle, and by exactly ftop 
ping with fealing wax , or very clofe Cement the Mouth of the Vial, that: 
the included Air may have no communication with the External, but by 
the newly mentioned pipe: In this kind of Inftrument, I fay, by chufing a 
Vial as large, as you pleafe, and fitting it with a Cylynder, {lender enough, 
the propotion between the part of the Vial pofleft by included Air, and 
the Cavity of the Cylinder, in which the Liquor is to play up and down, 
may be eafily made fo great, as to make the Liquor in this Inftrument, 
with the fame degree of Heat and Cold, rife or fall fouror five, or more 
times as much as the pendulous Liquor is want to doin an Or;dinar y. 
VVeather-glafs, where the cavity that lodges the Air , is wont to be much 
too {mall, confidering the Bignefs of the pipe, whereinto the Aix mutt, 
when ’tis rarifi’d, expand it felf. But ’tis not-the greater fenfibility ( if 
may fo {peak ) of this very kind of VVeather-glafles , nor their not needing 
frames, that makes me take notice of them in this place ( where | pur- 
pofely pafs by contrivances that I know to be mare curious ) but. this 
other Quality, which makes them fit for divers of the follawing Experi- 
. ments, whezein we fhall have occafion to mention them, namely, that-wich 
little or no trouble und and inconvenience we. may imploy. Liquors or 
other Bodies to refrigerate the included Air, by immerfing the Vial, if 
need be ( by a weight ) into the Liquor to be. examin’d. and. letting it 
an 
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-fland there as long as we pleafe. And fo we niay aifo-meafure the Cold- 
nefs of Eaith, Snow, powder’d Ice, and other coatliftent Bodies, which 
may behéap’d about the Vial, or in which it may be bvri’d. 

_ IIL 1 confider too, that though men are wont confidently enough to 
conclude, that in cafe ¢ for inftance ) the Coldnefs of the weather make 
the Liquor ina Thermofcope yefterday an Inch higher than ’twas the da 
before , and this day an Inch higher than twas yefterday, the Air mu 
be this day as cold again as it was yefterday, or at leaft that the increafe 
of Cold muft be double to what it was yefterday, ard fo in other fro- 
portions, yet the Validity of this Collection may very juftly be Quefti- 
on’d ; For, though we fhould g.ant , that Cold is that which of it felf, or 
by its own power contracts the Air, yet how does it appear, that a double 
oo of Cold muft produce a double degree of condenfation in the Air, 
and not either more or lefs. Since befides that ’tis taken for granted, but 
not prov’d, that the differing Quantities of included Air in feveral In- 
firuments, and the differing bignefles of the Pipes, and the differing 
degrees of Expanfion , wherein the included Air may happen to be, when 
the Afcenfion ofthe water begins to be reckon’d, may render this Hypo- 

thefis very fufpicious ; befides all this , ( [fay ) 1am not inclin’d to grant 

(what Philofophers have hitherto fuppos’d) that the. Condenfation of 
the Air, and the afcenfion of the water is ov/y, or fo much as principally, 
effected by the proper Vertue of the Cold, but by the preflure of the 
Ambient Air, as we fhall ere long more fully declare: And if this be 
made out, then the computation, we are confidering, will be found to be 
very fallacious, for we have elfewhere fhewn, That rhe | 
firengths requir’d to comprefs Air, are in reciprocal proportion, penp Li 1 
or thereabouts, tothe {paces comprehending the fame portion of Chap th Sit 
Air; fothatifa Cylinder ( for inftance ) of four Inches of are 
Air, be jaft able to refift a ftrength or preflure equivalent t0 10. pound ~ 
weight , when it cames to be comprefs’d into two Inches ; in. this cafe, 
lfay, an equal force fuperadded to the former, ( which makes that a don- 
ble force, or equivalent to 20. pound weight, ) will drive up that. already 
compreft Air into half the fpace; that is, into one Inch or thereabouts 5 
whence it follows, that in eftimating the conderfation of the . Airina 
Weather-glafs, we muft not only confider, how much .fpace it ts 
made to defert, but alfo, what proportion that defe:i ted {pace bears to the 
whole {pace it formerly pofleft,and ro what degéce of denfity it was redue’d, 
before the application ofthe then force; and wé muft 1emember, that the © 
reiftance of the included Air is not to be Icok’d upon , as that ofa weight, 


which may remain always the sis but that ofa {pring forcibly bene a 
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which is increas’d mare and more, as it is crowdedinto lefs and Iefs hoom. 
Bui thefe Nicer fpecnlatioas it would here be fomewhatimpropcrto purfue. 

IV. Wherefore I fhall proceed to what may feem a Paradox, that even 
the particular Nature of the Liquors, imploy’d in Weather-glaffes , is 


not altogether to be neglected , till wehave a better and more determinate 


. Theory of the caufes of Cold, than I fear we have: For, though ufually 


it matters not much, what Liquor you imploy, yet tis not impoffible, 
that in {@me cafes men may flip into miftakes about them, forit will not 
follow, that ifoftwo Liquo’s, the one be much the more obnoxious to 
the higher degree of, Cold, that of Glaciation, the other mutt be lefs 
eafily fufceptible of the lower degrees of. Cold; fince thofe, that make 
feal’d Weather-glafles , fome with water, and fome with {pirit of wine, 
have confefled to me, that they find thefe ( Jaftnam’d ) much mo:e apt 
to receive notable impreffions from faint degrees of. Cold, than thofe 
that are furnifhed but with water, which yet is eafily turn’d into 
Ice by the cold of our Climate, which will by no. means produce the 
like effect upon puce fpirit of Wine- | 

Befides we cannot always fafely conclude (as: Philofophers and Chy-: 
mifts generally do )that the more fubtile and {pirituous Liquors muft 
be the leaft capable of being congealed (that is, made to lofeits fluidi- 
oy » as oyl and fome.other fubftances are wont to be reduc’d to do by 
the Action of Cold ) for the Chymical Oyl of Anifeeds diftill’d bya Lim- 
beck is fo hot and ft:ong a Liquor , that a fewd.ops of it conveniently 
diffolv’d will make a whole Cup of Beer tafte as ftrong, and perhaps 
heat the Body as muchas fo much Wine, and yet this hot and fubtile Li- 


quor I have found upon Trial, purpofely made, tobe moreeafily conge- 


Jable (in thefenfe frefhly explain’d ) by cold than even common water, 
and to continue fo feveral dayes, after a Thaw had refolv’d the common 
Ice into fluid water again. And 1 know fome diftill’d Liquors, whofe compo- 
nent particles are fo piercing and {fo vehemently agitated, that the tongue 
cannot fuffer them, and that they are not perhaps inferior to.moft Chy. 
mycal Oyles, nor to Aqua fortis it felf, and yet thefe may be congeal'’d by 
far lefs degrees of Cold, than fuch, as would yet prove ineffectual to 


freez either the generality of Chymical. Oyls, or the. generality of fa- 


_ line fpirits. 


And Indeed till we attain to fome more determinate: Theory. of Cold, 
and come to know more touching its caufes, than we yet do, I fee not, 
why it fhould be abfurd to fufpect, that though there be fome kind of 
Bodies, which feem fitted to produce Cold indifcriminately in the 
Bodies they invade or touch ,yet if the refrigeration of a Body.be but: 


the 
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the leflening of the wonted or former agitation of its parts ( from what - 
caufe foever that remifnefs pzoceeds ) it jeems not impoflible, but that 
befides thofe. Bodies or.Corpufcles , that may be look’d upon as the 
Catholick Efficients of Cold , there may be particular Agents, which in 
reference to. this er that. particular. Body may be call’d frigorifick, 
though they would not fo much reiigerate anothe: body, which per- 
haps would be more eafily affected, than the former, by other ejitcients © 
of Cold. For we may obferve, that Quicklilver may be congeal’d by 
the Steams of: Lead, which have rot been taken notice of to have any 
fuch Effect, upon any other fluid Body, and yet-Quickfliver is not to be 
depriv’d of its fluidity by fuch a degree of Cold, as would freez not on- 
ly. water but wine. And by what we have fo-merly related upon the cre- 
dit of that great Traveller, the Jefuit Adartinins, it feems, that water it 
felf may in fome Regions be fo difpos’d by the conftitution of the Soil,. 
that tis fufceptible of ftrange impreflions of Cold in proportion to the - 
Effect, which that degree of Cold produces there in humane Bodies. Be- 
fides, Opixm alfo, of whichthreeor four grains have too oft deftroyed 
the heat of the whale mafs of Blood: in a mans Body, thoughthat be a 
very hot, fubtile, and {pirituous Liquor, does not .fenfibly refrigerate 
water , as. far as I could obferve with agood feal’d Weather-glafs, which 
] put fometimes in a glafsof ordinary water, and fometimes intoa glafs 
of water of thefame Temper, and( aswe guefs’d) of the fame Quanti. 
ty, wherein Opswn , enough tokill very many men, was put in thinfli.— 
ces, and fuffered todiflolve ; which feems to argue, that as differing Li, 
quors have each their peculiar Texture, fothe‘e may be certain Bodies, 
whofe minute particles by their peculiar feize, fhape and motion, may 
be qualified to hinder , or at leaft leflen the agitation of the particles of 
the appropriated Liquor, into whofe pores they infinuate themfelves ; 
And thereby, according to the lately mention’d fuppofition, they may 
lefrigerate that particular. Liquo: without having the like Effect on o- 
ther Liquors, whofe Textures are differing. And 1 might countenance 
this by adding , that.as fiery and agitated fpirit as that of wine, when 
well deflegm’d , is juftly thought to be; yet Iknow. more liquors than 
one, that being mingled with it, will in a trice deprive it of its Fluidity ; 
and the like change I have fometimes made in fome other liquors alfo. But 
I muft not Infifton fuch matters, having mention’d them but only to a- 
waken mens curiofity and circumfpection, and not to build much upon 
them,'which will be eafily credited, if it be remembred , that a little above 
I my felf fufficiently intimated, that this Conjecture fuppofes fomething 
ahont the Theory of Cold, which 7 not yet fufliciently clear’d. : Only, ; 
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. becaufe the former” Experiments fhew, That the various “Agitation of 
. the minute parts of a Liquor, whercon its Fluidity depends, may be 
_hindred or fupp-efled by the intervention of adventitious Corpuicles: 


‘But do not clearly thew, That the Liquor by being depriv’d of that — 


Kind of Agitation does actually acquire a Coldnefs: | might fubjoyn 
_ thus much, that by the Addition of a certain fubftance( which for juft 

reafons I muft forbear to defcribe ) that would f{carce fenfibly refrigerate 
. common Water ; lcan make a certain ( and for ought | know, one only 

Liquor , that is wont to the touch to be much of the Temper of Wa- 
ter, to receive a confide:able degree of Coldnefs : This, I fay, ( as ftrange 
_asit may feem ) I might here f{ubjoyn to countenance the Conjectures, I 
have been delivering, and affcrd fome new Corolaries; but for the 


Reafon newly intimated | forbear , and the rather becaufe I think it high 


_ time to return thither, whence the Confiderations, I have offer’d about 

Weather-glafles , have made me digrefs. | 
Iwas going then to take notice, upon the Occafion offer’d by what I 
related of the Influence of the Atmofpheres\gravity upon common 
Weather-glafles , of the diflerence between them and thofe that are Her- 
metically feal’d. And indeed, thefe are in fome things fo much more con- 
venient than the others, that (if I be not miftaken (it has already prov’d 
- fomewhat ferviceable to the inquifitive, that I have directed the making 
. of the firft of them, that have been blown in England; At the beginning 
indeed Ihad difficulty to bring men to believe, there would bea rarefz- 
ction and condenfation ofa liquor Hermetically feal’d up , becaufe of 
_ the School doftrine touching the impoflibility of a vacuum, and efpe- 
cially, becaufeI had never feen any Experiment of this kind, nor met 
with any that had, but after fome Trials , which my Conjectures led 
-meto make fuccesfully enough, that in Hermetically feal’d Glafles, both 
Air and Water might be alteinately rarifi’d and condens’d; I found my 
work much facilitated by the fight of a {mall feal’d VVeather-glafs , newly 
b:ought by an Ingenious Traveller from Florence, where it feems fome 
of the Eminent Vértzofi, that enobled that fair City , had got the ftart 
of us in reducing fea?'d Glafles intoa convenient fhape for Thermofcopes. 
But fince that , the invention has in England bya dexterous hand, that 
ufesto make them for me, been improv’d, and the Glafles we now ufe 
are more conveniently fhap’d, and more Exact than the pattern, [ cau- 
fed the firft to be made by. But the filling of thefelong ones that we 
now ule, isa work of more nicenefs and difficulty, than they that have not 
. tried willheapt to imagine, and therefore may elfewhere deferve either 
_f-om our Pen, of his, that is moft vyers’d in making them , a more Leas 
ticular 
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ticular account of the Way of Performing it: The advantages of thefe 
VVeather-glafles being at no hand inconfiderable. For, the weizht or 
preflure of the Atmoiphcic ¢ whiici, as we have noted, may work very 
much upon others, ) ho i213 feal’d*defends them from: And by 
this Advantage they may be us’din the higheli aid in the deepett places, 
with as much certauity as any wherecife. Next, whereas i other Ther- 
mometers the Liquor is very fubje.t to be {pilt, m cafe they be removed 
from place to place, and which 1s worle , though they be not remov’d, 
is fubject to be prey’d uponand walled by the Air, whereby informati- 
ous of fuch Weather-glafles are rendred in Tract of time fomewhat un. 
certain: In feal’d Weather-glafles, there is no danger, that Liquor 
fhould either {pill or evaporate. And upon the fame Account, thefe 
have this. Advantage, that you may fafely let them down into the Sea,- 
and immerfe them in any Liquor, you pleafe, without excepting the 
moft corrofive to examinetheir Coldnefs: Not to mention, that in- 
ftead of the courfer Liquors ufed in. common Weather-glafles, which 
are fome of them not unapt to freez , and others unapt enough to com- 
Ply with the {lighter alterations of the Air, and inftead of the colourlefs 

iquor , whether water or no( I know not ) us’d.in the Florentine Wea- 
ther-glafs I faw, We imploy highly rectifi'd {pirit of Wine, whofe being 
brought to a lovely red with Cochinele, open’d by the moft fubtle » 
volatile {pirit of Urine, by which -means the included Liquor is net on 
ly very confpicuous and fecur’d from freezing , but fo fafceptible of even - 

e flighter impreffions of external Bodies (which would work but faint- - 
ly on water ) that:’tis pleafant to fee, how many Inches. a imid degree 
of heat will make the Tinéture afcend in the very flendet Cylindrical fterr. 
of one. of thefe ufeful Inftruments; of which we have fpoken the mere’ 
particularly in this place, becaufe we fhall have frequent occafions to. - 


mention them in the following Papers, and no body as yet, that we know, | - 


has-weitten any Account of them... | 

But though thefe Weather-glafles be nmch moretobe relied on, than 
thofe that are commonly inufe, yet we would have a Philofopher look 
upon both thefe and our Senfories, but as Inftruments to be imployed 
by his Reafon, when. he makes his Eftimates of the Coldnefs of Bodies: 
And though perhaps it willfignifie nothing in the Event, yet fee not, 
why it fhould misbecome a Naturalifts Diligence and circumfpection to 
try.,’ whether ev’n fuch Weather-glafles ought to be fo-far allow’d of, as’: 
a hinder men from leeking after any other kind Of ways of eftimating. 
_For., though the fealing of thefe. Weather-gialles protect the po ‘ 
| * ea : quok. : 
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' Liquos from the preflure of the Air, and keep it from evaporating , yet 
it willnot follow from hence, that they muft be exempt from all theo- 
. ther imperfections, which we formerly mention’d to be imputable to 
Weather-glafles. ‘ 
1 know not whether you will allow me to add on this occafion, that 
_. tincted fpirit of. Wine (and the like may ( for ought we know ) be faid 
- of any fuch. Liquor ) being a particular mixture, in cafe it be allow’d pof- 
fible, that the fubtile fteams of {uch Bodies ( as we fo.merly noted to be 
frigorifick in refpect to fome Liquors ) may infinuate themielves through 
the pores of Gla{s ; as’tis granted, that the Efflaviums ofthe Loaditone 
do readily permeate It: in this Cafe, I fay, though] willingly allow it not 
to be likely, yet it is not abfolutely impoffible , that fome Steams, that 
. wander through the Air , ‘may be move or lefs Cold, or may more pro- 
. mote or hinder an agitation among the minute parts in-reference to It, 
than in reference to other Liquors, as we formerly noted , thata grain-‘or 
two of Opium will exceedingly allay the warmth and motion of the whole 
. Mafs of Blood in a mans Body, though ten times that Quantity will 
not fenfibly refrigerate the tenth part of fomuch water. And that this 
may appear the lefs extravagant, I fhall here add fome mentionof an 
odd Phenomenon, that , as it were, by fome Fate has occur’d to me, fince 
I began the Difcourfe I.am now upon; for whileft I was Mage’ Wri- 
ting It, [had occafion to Examine by fuch a Seal’d Weather-glafs ( as I 
have been {peaking :of ) the Temper of a certain ftrange kind of mixture, 
that towards the clofe of this Treatife,1 fhall have Occafion to take 
{pecial Notice of: and though.to the touch it appear’d but Lukewarm, 
yet having, put into-it the Ball, and part of the ftem of the feal’d Wea- 
ther-glafs, I found: the Included Liquor flowly enough impell’d up fo 
high, that at length, to my wonder, it rofe eight or nine Inches in a Stem, 
which was not much above a foot long; but that which I relate, as the 
furprizing~Circnmftance, is, that when Ihad taken out the Thermo- 
{cope, aud remov’d it again into a deep Glafs full of Cold water, whence 
Ihad juft before taken it out, to put it into the Anomalous mixture , 
Lhad amind to examine; the Tincture in the Weather-glafs did not (-as 
it was wont , and as any one would have expected ) begin to fubfide again 
towards its former ftation, but continued within about half an Inch‘or 
lefs of the very Top of theInftrument, though neither my own bufie Eyes, 
nor thofe of a perfon very well Vers’d in making and ufing Thermofcopes, 
could perceive, that the expanded Tincture was any where difcontinued 
by any Air or Bubbles , which at firft we fufpected might poflibly (though 
it were very unlikely) have been generated by the Tepor of the — 


j (25) 

Bat that which continued our wonder, if not increafed it, was,that durin 
four or five hours, that the Inftrument continued in the Cold water, ond 
' during fome hours alfo, that it was expos’d tothe Air, the Tincture did 
not fubfide above halfanInch; and which is yet more {trange, having 
left the Glafs all night in the window of a Room, where tlhicre was ro 
Chimney, 1 found in the morning, thatits defcent was fcarce fenfibly 
greater , for it continued about eight Inches higher , than the mark it 
ftood at, when I firft put it into the Lukewarm mixture, and how long it 
will yet retain this ftrange expanfion, ismorethantcantell. But by this 
and what Imay have occafton hereafter to rclate conce-ning this mix- 
ture, it may appear fomewhat the mo.e reafonable to fufpecdt, that even 
feal’d Weather-glafles furnifhed with high rectif'd fpirit of Wine, may 
in fome ( though very rare) conjectu:es of Circumftances, and from fome 
peculiar Agents, either by their infinuating themfelves through the Pores 
of the Glafs, or on fome other Account, receive imp-eflions, that , as 
far as can eafily be difcern’d , are not purely the genuine and wonted O- 
perations of Heat and Cold. : 

The Chymift Orthelius tells us , that the Liquo: diftil’d fiom Theat.Chy- 
the Oar of Magnefia or Bifmute (which feems to be the fame 7. 74. 6. 
Mineral, that wein Englifh call Tin-glafs) will {well in the Glafs ’tis 
kept in, not only manifeftly , but very confiderably at the full Moon, 
and fhrink at the new Moon, andif all my endeavours to procure that 
Oar had not prov’d fruitlefs , Ifhould be able by my own Experience 
to difpove or confirm foadmirable a Phenomenon; but being as yet un- 
furnifh’d to make the Trial my felf, leaft it might appear a Vanity , fo 
much asto mention ( without rejecting it )a thing fo very unlikely: I 
fhall add, that fince I find the bt or the main, which was deli- 
vered by the Chymif t, imploy’d asan —s ee 

— Vitrum optime-claufum ne quid ex/pirare 
eee by a famous Mathematician poffet, ‘noc ubs ai “Natal, nce 
{ the Jefuite Ca/atus ) whofe expreflions Sine anims coluptate licebat in Pleniluniis 
are fach, as if he himfelf had obferv’d , manifefia inclufs liquoris secremcnta ob= 
that even in ftopt Glafles, ‘the fore- Servare, in Noviluniis vero Decrementa 5 
mention’d Mineral fpirit increafed ve- bap ty as nSadaana we ve 
ry fenfibly in Bulk about the oe of- But fince the writing of thefe Preliminary 
the full Moon, which wonder being Difcousfes, tbe Author of them having con- 
admitted, may not only countenance fulted py means: of fome Ingenious 


int fame  friends,the learned Cafatus, finds, thac 
what we were faying, but hin ee ee 


other very ftrange things in Nature. himfelfe, bur relates ic upon the aurhoriry 

This brings into my mind ( what I have ofacereain Durchman whofe same he 

elfewhere mention’d ) that a aa adds not,and who therefore may probably 
} | oh P tee Oly oe, O 
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be thefame Ortelius thar is mention’dby of Amber, Ihad made with high re- 
the Author of thefe Preliminary Dil ifd fpirit of Wine, did for many 
counfeswho sinks crete Bes Moneths in a well opt. Glafs difcover 
tus himfJf didnor,. as ke fhouldthave it {elf to beaffected with certain chan- 
donz, intimate that he detiver'd thisbut_ ges, which we.e thought to proceed 
upon anothers credit. from fome fecret mutations of the Air, 
- * — that did fenfibly fo work, as Lhad not 
obferved it to do upon other Liquors whe:ein the {pirit of Wine aboun- 
ded. And perhaps upon long and diligent obfervation, one might find 
a Difparity betwixt Weather-glaflés keptin the fameplace, but furni-~ 
fhed with differing Liquors, a Difparity, Ifay, that could not be fo 
well afcrib’d to.any thing as to the peculiar Nature of the Refpective Li- 
quors, which, though of divers kinds , may (to add towards the facili- 
tation of Trials ) be made ofavery confpicuous colour, by the felf-. 
fame Metal , Copper, which not only gives the known colour in 4qua-for-. 
tis, but affords.a fair folution in Aya Regs y and it makesa Liquor of a 
deep and lovely blew in fpirit of Urine, or of Sal Armoniack, and the. 
like; nay,I have found, that in good Chymical Oyle of Turpentine ( for 
expre({s’d oyls are too eafily congeal’d ) the bare filings of it will yield a. 
fuffcient Tincture. But becaufe itis yet but a bare fufpicien , that 
Seal’d Weather-glafles made of differing Liqaors , but in other points a- 
like, may be otherwife than uniformly affected by the Temperature of the. 
External Air; I fhall now add an obfervation already made, ‘to fhew that 
even the Seal’d Weather-glafles furnifh’d with fpirit of Wine are not ‘fo. 
perfectly fecluded from all commerce with external Bodies, and liablenefs 
to their operations , but that they may be wrought upon otherwife than 
we think. For I have more than once obferv’d,that even in feal’d Thermo-. 
{copes made purpofely at home for'me,& with great-care by the experteft 
maker of ‘Them after a good while,& when no 'fuch matter was-expected, 
there have emerg’d Bubbles,which, whetherthey proceeded from fome 
undifcernable Particles of Air,harbour’d inthe Pores of the Water,which 
in procefs of time, by their Union came to make confpicuous Bubbles, or 
from fome difpos’d Particles of the fpirit of Wine it felf by fucceflive al-. 
terations brought to-a-ftate of-Elafticity , Inow ‘examine not ; ‘but only 
affirm , thatfoinétimes I-have had of thefe Bubbles pot enough to pofa. 
fefs the {pace of many Inches in the fhank ofa jong feal’d VVeather-glafs ,. 
and I have been troubled with them in more VVeather-glafles, than one 
or two: which I therefore take Notice of, not only, becaufe it ferves. 
to prove what'l was faying , but becaufe it is very fit, an Advertifement- 
‘thould-be given of it to prevent miftakes. For when thefe Bubbles are 
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fmall, and are generated or happen to ftay at or about the Place, where 
the Spherical and Cylindrical parts of the Glafs mect, they may cafily 
Cas I have obferv d) lurk unheeded, and reaching from fide to fide, fo 
divide the fpirit of Wine in the Ball from That in the Stem , that the lat- 
ter fhall not be able to rife and fall according to the changes of the wea- 
ther ; the Bubble notwithftanding its aerial nature, being more indif- 
{pos’d to be mov’d up and downin the flender Stem of a {mall Weather- 
glafs, than the {pirit of Wine it felf, as wehave elfewhere fhewn, that 
when Air isnot forc’d, a Bubble of it will not in fevezal cafes fo readi- 
yy pafs through a very narrow paflage, as would that grofler fluid, 


ater. 

But all thefe difficulties (not to call them extravagances ) which I 
have been mentioning about feal’d Weather-glafles , 1 reprefent not to 
fhew, that itis (asleaftas yet) worth while to fufped ours fo far, as 
to imploy all the Diligence and Inventions, that were requifite to pre- 
vent or filence the fufpicions ofa Sceptick , or that might be thought 
upon, in cafe the matter did require or deferve fuch extrao:dinary Nice- 
ty, but only to give men arife to confider , whethe: it would be amifs 
to take in ( when occafion prefents it felf ) as many collateral Experiments 
and Obfervations as conveniently wecan, to be made ufe of as well as our 
Senfories and VVeather-glafles in the Dijudications of Cold. And fer- 
haps an Attentive Enquiry purpofely made, would difcover to us feveral 
other Bodies , Natural or Factitious, which we might make fome ufe of 
in eftimating the degrees of Cold. For though ( to give an inftance ) wa- 
ter be thought the Liquor , that is moft fufceptible of fuch an Intenfity of 
Cold , as will deftroy or fufpend its Fluidity, yet not here to repeat , 
what we formerly deliver’d of the eafie congeablenefs of Oyle of Ani- 
feeds, we have (as we elfewhere note to another puipofe) diftill’d a 
fubftance from Benzoin , which becomes ofa fluid , aconliftent Body, and 
may be reduc’d to the ftate of fluidity again by ve.y much lefler alterati- 

ons of the Ambient Air , as to heat and Cold , than would have produc’d 
Ice or Thaw’d it. I could alfo here take notice of what I fiave fometimes 
obferv’d in Amber-greafe, diffolv’d in high rectif’d {pirit of V Vine, or in 
other Sulphureous or Refinous concretions difiolv’d in the fame Liquor; 
for now and then, though it feem’d a meeie Liquor in warm weather, it 
would in Cold weather let go part of what it {wallow’d up, and after- 
wards rediffolve it upon the return of waim weather ; {cme of theic cen- 
cretions, as I have feen in Excellent Amber-grezfe , fheoting into fre h- 
gur’d mafles, others being more rudely congeal’d. And] might allo 


add, whatI have obferv’d in Chymica] Liquors, (not unskilfuliy pre- 
D 2 ; par'd 
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pa *dout of Urine, Harts-horn, ec. ) which would fometimes feem to be 
torll; clear Spirits , and at other times would fuffep a greater or Iefler 


proportion of Salt to Chryftallizeat the Bottom, according to the Mutas— 


tions of the VVeather, in point of Cold and Heat. Such kind of inftan- 
ees (I fay ) I could mention, but I fhall rather chufe to profecute my 
Examples in that obvionfeft of Liquors, VVater , and add, that even 
That may afford us other Teftimonies of the increafcd or leflen’d. cold 
oi the Air, than that which it gives us im Common VVeather-glaffes. 
_ For in fome parts of France the VVatermen obferve , that 
fe H ydogrspis C 
. i : ee in Summer; and Ihave upon inquiry been credibly in- 
ees" form’d., that Seamen have obferv’d their fhips to draw. 
lefs water upon the Coafts of frozen Regions ( where yet the Sea is wont 
to be lefs brackifh ) than they do on-our Britifh Seas: which argues, that 
water is thicker and heavier in VVinter than in Summer. Nay, I fhall 
add, that not only in differing Seafons of the Year , but even at feveral 
times of the fame day I have often obferved the Coldnefs of the Air to be 
(regularly enough)fo much greater at one time of the day than at another, 
that a Glafs bubble Hermetically feal’dand pois’d fo as to be exattly of 
the fame weight with its equal Bulk of VVater, as that Liquor was confti- 
tuted at one time of the Day, would about Noon, when the warmth, that. 


~. the Summers Sun produc’d in the Air, had fomewhat rarifi’d the water, 


and thereby made it bulk for bulk fomewhat lighter than before, the Bub- 
ble would fink to the Bottom of the water, which ( for the better marking 
the Experiment ) I kept ina Glafs-Tube ; but when at night: the cool- 
nefs of the Air had recondens’d the water and thereby made it heavier, 
it began by little and little to buoy up the Bubble, which ufually by mor- 
ning regain’d the Top of the water ; and at other times of the day it not 
unfrequently happen’d, that the bubble continued fwimming up and 
down betwixt the Top and the bottom, without reaching either of them, 
fometimes ftaying fo long inthe fame part of the Tube, that it much fur- 
priz’d divers ofthe Vértuofs themfelves, who thought the poifing of a 
weight fo nicely, not only a very great difficulty (as indeed it is ) but 
an infuperable one. But of this Experiment I elfewhere fay more;.and 
becaufe about other VVeather-glafles , I have faid fo much already, I think 


. it may not beimproper to Sum up my thoughts concerning the Criteria 
_ Of Cold, by reprefenting the following particulars. © 


t, That by reafon of the various and unheeded predifpafitions of our 
Bodies, the {ingle and immediate informations of our fenfes are not al. 
ways tobe trulled, = oe 7 
| 3. Thag, 


the Rivers will bear Boats heavier loaded in VVinter, than. 
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2. That though Common Weather-glaffes are ufeful Inftruiments, and the 
informations they give us are in molt cafes preferable to thoie of our fcnfe 
of touching, in regard of their hot being fo fubject to unheeded mutations: 
yet ev n thefe Inftruments being fubject to be wrought upon by the diffe- 
ring weights of the Atmofphere, as well as by H-at ard Cold, may ( upon 
that and perhaps fome other accornts ) eafily.mifinform us in feveral ca- 
fes, unlefs in fuch Cafes we obfezve by other Inftruments the prefent 
weight of the Atmofphere. } 

3. That the feal’d Weather-glaffes, wehave been mentioning, are fo 
far preferable to the Common ones, as ( efpecially they not being obnoxious 
to the various preflure of the external Air ) that there feems no need in 
moft cafes to decline their reports , or poftpofe Them to thofe of any o- 
ther Inftruments: but yet in fome nice Cafes it may be prudent (where 
it may conveniently be done) to make ufe alfo of other ways of exami- 
ning the Coldnefs of bodies , that the concurrence or variance to be met 
with in fuch ways ofExamination, may either confirm the Teftimony of 
the Weather-glafs, or excite or affift us to afurther and feverer inquiry. 

4. That I would not have Men too eafily deterr’d from devifing and 
trying various Experiments ( if otherwife not unlikely or irrational) about 
the eftimating of Cold, by their appearing difagreeable to the vulgar 
Notions about that Quality. ForI doubt, our Theory of Cold is not 
only very imperfect, but, in great part ill grounded. And I fhould never 
have ventur’d at trying to make feal’d Weather-glafles, if I conld have 
been withheld-either by the grand Peripatetick Opinion, that ( to fhun a 
void) water muft remain fufpended in Glafles, where if it fall, the Air 
cannot fucceed it; or the general fv sete ev’n of Philofophers as well 
new as old, That Aix muft be far eafier than any vifible Liquor condens’d 


by Cold. 
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The 1] I. Difcourfe, 
Containing 
The IT. Paradox, 


; | Viz. 
Touching the Caufeof the Condenfation of Air , and Afcent 
of VV ater by (old in Common VVeather-glaffes. 





T Hongh I thought here to end the Preliminary Difcourfe, as doubt 
A ing it may be thought prolix enough already , yet for confirmation 
of what I was lately noting, about the incompletenefs of the Theory of 
Cold ( and becaufe the evincement thereof may give rife to many Trials 
that may inrich the Hiftory of Cold ) I will here fubjoyn a Difcourfe for- 
merly written on another Occafion. For though upon that Account I am 
fain to leave out the beginning of It, as not fuitedto the prefent Occaft- 
on, yet the main Body of the Difcourfe may be ([think not improperly ) 
annex’d to what has been already faid about Wather-glafles , fince it exa- 
mines the caufes of the principal Phenomenon of them, and will perhaps 
help to difcover the incomnletenefs of mens Notions about Cold by fhew- 
ing that the true caufe, ev’n of the moft obvious Phenomenon of Common 
Weather-glafles ( though almoft every manthinks he unde: ftands It) has 
not yet been fufficiently inquir’d into. 
_- The difcourfe then ( that firft part of It as forreign to our prefent pur- 
pofe ) being omitted, is as follows. 

_-~ To profecute our Difquifition fatisfactorily, it will concern us to 
conider, upon what Account the water rifes in Cold ‘Weather and fall 


Se 
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in Hot, in common Weather-glafles , whofe Conftruction being fo well 
known , that we need not to {pend time to fet it down, we may fo th- 
with proceed to take notice, ‘That concerning the rea‘on, why in thefe 
Weather-glafles the water, or other Liquor in the fhank or pipe , afcends 
with Cold, and defcends with Heat: there are three opinions, that will 
deferve our Confideration. 3 

The firft is the common opinion of the Schools and Peripateticks , and. 
indeed of the generality of learned Mcn of differing Sects, who teach, 
that the-Cold of the External Air, contracting the Air included in the 
Weather-glafs, and thereby reducing it intoanarrower Room than for- 
merly it poffeft, the water muft neceflarily afcend to fill the place defer- 
ted by the retired Air, left that {pace fhould become a vacunm, which Na- 
ture abhors. _ 

But againft this Explication we have feveral things to object. 

For firft , Iam not fatisi’d, that any of the Schoolmen or Peripate- 
ticks (at leaft of thofe I have met with) have folidly evinc’d that Na- 
ture cannot be brought to admit a vacuum. Nor do I much exfpect to _ 
fee that afle:tion well prov’d, by thefe, or by any other, that forbear 
tomake ufe of the Argument of the Cartefians drawn from the Nature of 
a Body , whofe very eflence they place in its having extenfion: which 
[fay , becanfe akout this Argument I neither have yet publifhed, nor do. 
now intend to deliver my thoughts. ; 

Next, it:feems a way of -Explicating, that little becomes-a Naturalift, 
to attribute to the fenfelefs and inanimate Body of water an Aim at the. 
good of the Univerfe, ftrong enough to make it act, as if it were a free. 
Agent contrary to the:tendency of its own private Nature to prevent a 
Vacuxm, that, as is prefum’d, would be hurtful to the Univerfe.. | 

But thefe Arguments we:have elfewhere urg’d, and therefore need not. 
infift longer-omthem: here. | | 

Thirdly. if you take aBolthead, with a large Ball-and long ftem, and 
do, with that and Quickfilver make the Torricellian Experiment , there. 
will be an Inftrument prepar’d likea Common Weather-glafs , fave that 
the ftem is longer, and that the Liquor is Aéercury inftead of Water ,. 
and yet in this.cafe:we fee:not , that.the Adéercery , which remains pendu- 
fons in the-pipe.at the height df about 30. Inches, offersto.afcend into the 
cavity of the Bolthead , to fill up the fpace, whence the Air was expell’d’ 
bythe <Adercury, and which the Quickfriver alfo by its fubfiding defer- 
ted. -And'the outward application of Cold hodies to the forfaken part 
ef the ‘head will not perhaps Occafion the rifing of the Quickfilver a } 
ef anloch, if halffomuch, though-thelike.degree of Cold — 


o / 
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the water afcend in a Vulgar Thermometer, though fhorter, to the 
height of feveral Inches. But this A:gument | alfo on another Occafion 
further difplay and vindicate. 
Where’ore I fhall add one more, taken from the Confideration of 
thefe feal’d Weather-glafles, that are defcrib’d in this p-efent Hiftory of 
Cold. For, inthefethe Air does not fhrink, but rather feems to be 
expanded, when the weather grows Colder. If it be faid, that water be- 
ing contracted by the Cold , the Air-follows it to prevent a Vacuum, | 
auiwer, that thofe, that fay this, fhould explain, wy, whereas inCommon 
Weather-glaffes the water afcends to follow the Air, in. thefe the Air 
muft defcend to follow the water: andwhy, fince to avoid a Vacuum 
the one in common Weather-glafles, and the other in feal’d ones, refifts con. 
traction, Nature does not rather make the Air in Common Thermo- 
meters , retain the extenfion , they conceive due to its nature, than put 
her felf to the double Labour of fuffezing the Air to be perternaturally 
condens’d , and compelling the water to afcend contrary to its nature. 
But thefe Arguments I will not urge fo much, as this other, thatinour 
prefent cafe, the above propos’d Anfwer will by no means falve the diffi- 
culty. For if the water be really condens’d into lefs, and the Air expan- 
ded into more fpace than they refpectively pofleft before; Ifee not, how 
a Vacuum or a worfe Inconvenience will be avoided; for 1 demand fince 
Glafs is granted to be impervious to Air and water (as indeed elfe Na- 
ture would not need to make water afcend contrary to its own tenden- 
cy ina Common Weather-glafs ) what becomes of the Body, that was 
harbour’d in the fpace deferted’ by the water upon its Condenfation ? 
which Queftion, thofe that donot fay , any thing efcaped away through 
the Glafs , or that any thing was annihilated, will not eafily anfwer. 


But this is not all, for I further demand, when the Air expands its felf 


to follow the water, how by that expanfion of the Air, a Vacuum bothi 
coacervatum (asthe old Epicureans {poke ) and intersperfum, is avoided. 
For the aerial Corpafcles cannot advance into this fpace deferted by the 
water , without leaving either m whole or in part the fpaces they fill’c 
before , fo that by this remove an aerial Corpufcle only changes place, but 
does nog adequately fil any more place than it did before. Butif it be faid, 
that the fame Air without any fubftantial Acceflion, may eae eee 
fill more fpace at one time than at another : ifthisI fay, be pretended, 
i fhall not urge that it appears not, why it were not more eafie for Na- 
ture in common Weather-glafles, as wellas in feal’d ones, to rarifie the 
Air, which they teach to be {0 very eafily rarifi'd and condens’d, than to 


_ Aaake the heavy Body of water to afcend. For I may yery well reply 5 
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that I fcaree know any Opinion in Natural Philofophy , that to me feems 
more unintelligible , and more worthy to be confidently rejected, than 
This harfh Aypothefis of Rarefaction. Of which | fhould think it injurious 
to fo judicious a Philofopher , as my Lord Brouncker, to in- — P - 
deavour here to manifeft the abfurdity , though I had net in ae 
anothez. place fhewn it already. Cap. 3 ‘ 

The next Opinion ,- we are to confider touching the caufe 

ofthe afcenfion-of Water by cold in-VVeather-glafles, is that of Mr.Hob., 
who, in the laft Chapter of his Book de Corpore, Sect. the 12. having pre- 
mis’d a delineation of a common Weather-glafs , fubjoyns this Explica- 


ti0n ; : | 
In the fixth and feventh Articles of the 27.Chap. ( whereI confider the 
caufe of Gold) Fhave-fhewn, that fluid Bodies are made coider by the 
preflare-of the Aig, that isto fay, by a conftant wind that freffeth them. 
For the fame caufe it is, that the fupe.ficies of the water Is prefs’d at F, 
and having no place, to which it may retire f om this preflure, befides the 
cavity of the Cylinder between H and E, it is therefore neceflarily forced 
thither by the Cold, and confequently it afcendeth more or lefs accor- 
ding.as the Cold is more or lefs increas’d. And again, as the Heat is — 
more intenfe, or the cold more remifs, the fame wate: will bedeprefs’d 
- more or lefs by its own gravity, that is-to fay, by thé caufe of gravity — 
above explicated. : oe i & | 3 
_ But however the Author of this Explication , to prepare us toreceive 
it, tell us, that however the above mention’d Phezomenon be certainly 
known to be true byexperieme , the caufe neverthelefs has nor yet been difca- 
ver'd: yet I confefs, I think, thisnewly recited aflertion might as well have 
been plac‘d after his explication, as.juftbeforé it, 2 2 
For firft, whereas) he remits us to thefixth and feventh Articles of the 
.29. Chapter ( for the reference is mifpriated ) as containing the grounds 
of this Explication, I-mutt profefs:my felf far from being fatish’d with 
the general Theory: of Cold deliver’d in that Chapter, as being partly 
precarious , partly ifufficient, and-partly fcarce intelligible, ast fhall elfe- 
where have Occafion to fhew : and as for what he. particularly alledges in 
_ the fixth-and feventh Articles: ef a couftant ‘wind , - that-prelses fluid Bo- 
dies, and makes them Cold, befides that that is profelly affi m’d,'we fhall 
on haye Occafion-to mention anExperiment, where water was not on- 
much refrigerated, but tarn’dintalce, though it were feal’d up ia 
Cut Vellels , and thofe fufpended too in other Glaffes; wherein fome of 
them had Air-about them, and fome others were totally immers’d in un- 
freezing Liquors , fo that the water = was feal’d up was sapere 
| | _ . piote 
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pea fronr being raked by the wind, as M* Hob’s conceipt.of tha 
aufe of freezing re quires. ye 
_ Secondly, I fee no necefliry, that the Cold fhould prefs up the fuperfi- 
cies of the Water inta the fhank of the Weather-glafs, efpecially tince- 
tis mannfeft, that the Water will rife with Cold in a Weather-glafs 
kept in a ftill place, and free from any fenfible wind. Befides that, ie 
fhould be proy’d, and not barely afhrm’d,that an infenfible Motion deferves. 
the name of wind, and that fuch aone is the caufe of the refrigeration, 
of water, and it fhould be alfo fhewn, how this wind comes tobe able to 
raife the water, and that to the height of many Inches more in one-part of 
the fuperiicies than in another. Befides all this, I fay, we find by Ex- 
perience, that Water poured into a Bolthead, till it have fill’d:the Ball, 
and reach’d a pood way into: the Stem, will upon a powerful refriges 
ration, fhort of freezing (which is the cafe of water in Weather- g 
when the Air grows colder ) manifeftly fhrink into a narrower: room, 
inftead of being impell’d up higher in the Pipe. And if-in an ordinary 
Weather-glafs, with along fhank, you apply a mixture oflce or Snow, 
and Salt to.the Bolthead, the water will readily afcend in the fhank to the 
height of divers Inches, which how it will be explain’d. by Mr. Heb’s Hiypo- 
thefis, 1 do. not well feey : i 
Thirdly, 1 wonder he fhould tell us, that the reafon why the. prefs’ 
water afcends into the fhank ofthe Weather-glafs, is, becaufe it hath. 
no. other place into which it may retire from the preffure of the wind, 
fince he, rejecting a Vacuxm, and afhrming the world to.be every where. 
perfectly full, fhould not, methinks, have fo-foon forgotten, that in the 
very Paragraph or Section immediately preceding this, himfelf had told: 
us, that he cannot imagine, how the fame place can be always full, and nevere 
. _thelefs contain fometimes agreater, fometimer 4 lefs Quantity. of! 


ve f 11. of matter ; that és to fay, that it can be fuller shan full. Sothat \fee 
Chap. ‘NOt, why the water fhould find more roomto. entertain it, in. 
| the Cylindrical cavity of the Weather-glafs already ade-_ 


quately fill’d: with Air, than other where. And in: the feal’d-W eather-glafles 
we have above been mentioning, & wherein the water defcends with Cold, 
twill be very hard for Mr. Hobs to make out the Phenomenon according 
to his doctrine. Befides that-his Explication. gives us no. account of the. 
Condenfation of the Air by cold‘ in fuch Weather-glafles, as. thofe,, 
wherein the. water defcends with Cold. and-rifes with Heat. ; 
Fourthly and laftly, whereas Mr. Hobs takes notice of no. other. 
caufe of the depreffion of water in Weather-glafles by Heat, but its 
> a ee Oe 7 
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though in fome cafes the gravity of the water may fuffice to deprefs rt, 
yet in other cafes that gravity alone, will by no means ferve the turn, but 
we muft have recourfe to the expanfive Motion or fpring of the Air in- 
cluded in the Cavity of the Glafs. Forif you place a Thermometer with 
a large Ball, wherein the water afcends but.a little way into the fhank, 
in a window expos’d to the warm Sun, you will often perceive the fur- 
face of the water in the Pipe te bea good deal lower, thanthat of the 
water on the outfide of the Pipe, which fhews, that this@spreffion 
proceeds not from the bare finkirg of the water ,-but from its being 
thruft down by the prefsure of the incumbent Air; fincethe waters own 
weight, would make the internal water fall but to alevel with the furface 
of the external water, and not fo much beneath it. And for further 
proof, you may, by keeping fuch a Weather-glafs long enough in the hot 
Sun, bring the Air fo far to expand it felf, as to drive the water out of the _ 
fhank, and break-through the external water in divers conspicuous — 
Bubbles, after whofe eruption the remaining Air being again refrigera- 
ted by the removal of the Weather-glafs into a cooler place, the lofs of 
that part of the Air, that efcap’d away in bubbles, will make the wa- 
ter afcend higher in the fhank, than in the like degree of Cold it would 
formerly have been impell’d. And thus much may fuffice to fhew the 
unfatisfactorinefs of Mr. Hob’s conceipt. 

The third and laft opinion we fhall mention, is, that of fome ingenious - 
modern Naturalifts, who acknowledging that the Air has a weight, 
( which Mr. Hobs alfo does in effect admit, though he make not fo good 
we of it as they ) do by that explicate the afcenfion of water in Weather- 

, teaching that the Cold ofthe Ambient Air making the included 
Air fhrink into far lefs room than it poffeft before, the water in the fub- 
jacent Veffelis, by the weight of the incumbent Air, which preflés on it 
more forcibly in all the other parts of its furface, than it is prefs’d upon in 
that included in the fhank, impell’d up into that part of the fhank, which 
was newly deferted by the felf-contracting Air. | 

But though this Account be preferable by far to thofe which we menti- 
on’d before it, and though it be not only ingenious, but, as far as it reach- 
es, true, yet to me | confefs it feems not fuffcéent, and therefore I would 
fepply what is defective, by taking in the preffure, ( and in fome cafes the 
fpring) of the external Air, not only againft the furface of water ( forThat 
the newly mention’d explication likewife does ) but alfo againft the internal - 
or included Air. For the recited Hypothefis gives indeed a rational ac- 
count, why the watet is imtpell’d into the place deferted by the Air; but | 
then {uppofes, that the Air is made to aia it felfby cold alone, when 
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it:makes room for the wate: that fucceeds in its place,whereas 1 am apt to . 
think, that both the effects may proceed, at lealt in great part, from the 
fame caufe, and that the preffure of the contiguous and neighbouring Air, 
does according to my Conjecture eminently concur to reduce the cool’d 
Air, fhut up in the Weather-glafs, into a narrower fpace. ‘This it does 
in common Weather-glafles, becaufe the Ambient Air retains the 
whole p.eflure it has, upon the Account of its weight,whereas the in- 
ternal Air by its refrigeration., even whea but equal to that of the Exter-. - 
nal Air, loofes part. of the preflure, it had ypon the account of its now 
weakned fpring. | 
But this, as { newly:intimated , is not-the foleaccount, upon which the 
Air may in fome forts of Weather-glafles impel up the wate., and con- 
tribute to the condenfation of the Air incumbent on the water. For 
in fome ciscumftances (one or two of which we fhall produce by and 
eby ) it may fo happen, that the reft of the Air, that bears up the wa- — 
ter to be rais’d, will not be fo much refrigerated, asthe included Air, 
that is to be condens’d;, and confequently. the other Air will have a 
ftronger {pring than this laft mention’d Aic will retain» and therefo-e 
a) ove will have a greater preflure, than the latter will be able to 
Yenc. Ye po. ve 
We fhall not now examine, wherber the fpring of the Air depend up- 
on the fpzingy ftructure of each aerial Corpufcle, as thefpring of .wool 
does upon the Texture of the particular hairs it confifts of, or upon the - 
agitation of fome interfluent fubtile matter, that in its paflage throu 
the aerial particles whiries each of them about, or npon both thefe caufes 
together, or upon fome other differing from-either of thems. but this 
feems probable enough, that as, when Air, being féal’d yp in. aGlafs, 
is afte:wards well heated, though it acquire not any greater dimenfions, 
as to fenfe, than it had before, yet it has its {pring much increafed by the- 
Heat, as may appear, if the feal’d Tip be broken under water, by the 
eruption of Bubbles by the indeavour of the imprifon,d Air to expand it 
felf; fo upon the refrigeration of the Air, fo feal’d up, ga the additi- 
onal fpring ¢ if 1 may fo fpeak ) which the Heat gave it, will be loft-upon. 
the recefs of that Heat, oras foon as the effect of that heat is deftroy’d, yet.. 
the-e will remain in the included Aira confiderable fpring, and fufh- 
cient to make it as well fill ( az leaft as to fenfe ) the cavity of the feal’d 
GlafS, as it did, when its {pring was ftronger. And propo;tionably we. 
may conceive, that thouzh Cold, at Icaft fuch as we meet with in this clis- 
mate of ours, does make the foring cf an included parcel of Air weaker, 
than it was before the refrige.ation ofthat Air,yet it may not make it fo 
| | | much 
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much weaker , but.that the aerial Corpufcles may be kept fo far exten- 
ded as not at all ( or, fcarce fenfible ) to quit the room they pofleft before, 
in cafe there be not contiguousto them any other Body, which by its 
preffure indeavours to thruft them inwards, and fo: make them deferr — 
part of that f{pace: which clanfe | the.efore add, becaufe, that it the 
cafe propos’d do happen, ’tis obvious to conceive, that the weakned 
{pring of the Air cannot retain fo much force to refift an external preffure, 
as it would have, ifthe Cold had not debilitated it, and confequently this 
cooled Air muft yield and fuffer it felf-to be condens’d, ifit come to be 
expos’d to a preflure, to which it.was but equal before its being weakned. 
_ And fuch in common Weather-glailes is the preflure, that is conftantly 
upon the furface of the water without the Pipe, upon the account of the 
gravity of as much of the Air or. Atmofphe:e, as comes to bear upon it. 

Having thus explain’d our conjecture, we will now proceed to the - 
Experiments. we made to countenance it, as we find them entred in our: 
loofe notes. . oe 

In one of which I find what follows. — | 

We took a Vial capable of containing five or fix ounces: of water ,- 
and having fill’d it almoft half-full with that Liquor, we inverted into it 
a Glafs-pipe of about 10. Inches. long, and much bigger than a large Swans. 
Quill, feal’d at one end, and at the other fill’d top full with water, fo — 
that the open orifice being imme‘s’d under the Veflell’d water ( of the 
Vial ) there remain,d no Air at the Top of the Pipe:. Then, as much of 
the Orifice of the Vials neck, as was not fill’dby the pipe, being carefally 
clos’d with Cement; that no. -Air could get- in or- out, the Vial was 
plac’d in fnow and falt, till the veflell’d water began to freez atthe Top 
and Bottom : And poe: to our expectation we found, that notwith- 
ftanding this great degree of infrige-ation of the Air in the Vial, the wa- 
ter in the Pipe did not at all defcend.- So that either the Air did not thrink 
by fo great a Cold, or the water , whether toavoida vacium, or other- 
wife, did not remove out of the. Pipe to poflefs the place deferted by the 
refrigerated Air. ; | 

Afte: wards we endeayoured to repeat the Experiment with the fame 
Glaffes , but having had: occafion.to be abfent.a little toe iong ( though 
not very.long ) we found at our return the upper.and ‘eal’d part of the 
Pipe beaten out, which we fuppos’dto have been done by the intumef- 
cence of the water in the Vial upon-its glaciation. .- 

Wherefore we faftned. intothe fame Vial another Pipe fome Inches 
longer than the former, and drawn very flender at the feal’d end, that it 
mignt eafily’be broken there, and having fet the Vial to freez as before, 
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swithout finding the wate:.to defcend inthe Pipe, wedid witha forceps 
‘break off the flender feal'd end, that the outward Air might come to prefs 
upon the fufpended water, and, by-it,upon the cool’d Air in the vial, 
whe;eupon, as we expected, the water was {fwiftly deprefs’d, by ou-. 
e{timate, eight or ten Inches, but not fo low by a pretty deal, as the furface 
of the water in the vial. | 

After this, by rarifying the Air in the Vial, and by blowing into it 
through the pipe, the water was rais’d within about half an Inch of 
the Top.of the Pipe, whofe flender end being feal’d, the vial was again 

piac’d in fnow and fait, but the {pzing of the Air at the Top, which was ra- 

rif'd before, was by refrigeration fo weakned, that, it was unable fenfibly 
to deprefs the water; wherefore breaking offthe Apex,as before, the 
upper Air immediately drove it down divers Inches. 

Our laf Trial therefore, was to: leave in the fame Pipe about 34 In-. 
ches of Air rarifi'd, as little as we could, and placing the vial in falt 
and fnow, as before, we obferv’d, that the Air in the Pipe did, upon 
the refrigeration of the Air inthe vial expand it felf very little, though 
the water in the Vial were in part turned into Ice; but upon breaking 
Off the flender feal’d end, the outward Air prefently deprefs’d the wa- 
ter above.two Inches beneath the laft level, and by removing the Glafs in. 
to a warmer room, we found, that the water afcended a pretty deal 
above an Inch higher, than the fame uppermoft level, whereby we pro- 
bably concluded our Weather-glafs to be ftanch. 

. Thus much I find together in one place among my promifcuous. collecti- 
ons: but after this coming to have the conveniency of Glafles fo fhap’d 
.23 to be eafily feal’d, | judg’d it fit to make ufeoffome of themto keep . 
evn the moft fufpicions from objectiug, that I fhould alfo have made 
fome Trials with Glafles, which being Hermetically feal’d, would be 
fure moft accuratly to hinder all immediate Intercourfe betwixt the 
internal and external Air. And I remember, that once wetook a Glafs, 
like the Bolthead of a common Weather-glafs, fave that the fmall End 

was drawn very flender, for the mote eafie breaking of the Apex: 
And into this Glafs a convenient Quantity of water was pour’d, and 
then the Glafs being:feal’d upat the fharp end and inverted, the water 
fell downto that end, and poffeftitsdue {pace in the Pipe: Then the 
round end of the Glafs, having a mixture of fnow and falt appli’d, 
about it, though the internal air muft needs have been thereby much 
refrigerated ( as will be readily granted, and may be gather’d from divers 
of the Experiments mention’d in thefe Papers ) yet we obferv’d not the — 
water manifedtly torife, And though an attentive Eye fhould infucha de 





| 
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atdifcern fome fenfibie intumefcence in the water; yet that may well: 
enough proceed from fome little expanfion of the Aérial particles, . 
which we have elfewhere fhewn to be ufually latitant in Common wa- 
ter, upon the diminution ofthe preflure of the Air above the water, cau- 
fed by weakning that air’s {pring by the Cold. But when we had, to. 
complete the Experiment, broken the flender end of the Glafs under 
water, the included air, becoming then contiguous to water,that had ob- 
tain'd immediate Intercourfe with that water, whofe furface was every 
_ where preft by a pillarsof the External air that leaned upon it, the water 
was by the gravity of that outward air haftily impell’dinto the Cavity 
of the Pipe ( the ring of whofe air was, as we faid, weakned by the- 
Cold ) to the height, if 1 mifremember not, of feveral laches. 

Another fort of Tsiallremember we made after the following manner. 
We took Glafs Bubbles ( blown with a Lamp ) fome of about the bignefs 
of a Nut-meg, and fome much greater; each of thefe Bubbles we fur- 
nifhed with a very flender ftem_( often no bigger than a Ravens Quill ) 
which was ufually divers, and fometimes many Inches long. Into this 
ftem a drop or two of water being conveigh’d, might eafily enough, by 
reafon of the Lightnefs of fo little Liquor, together withthe _ 
flendernefs of the Cavity ( which Pi ty not the included See\ more a 
air to Penetrate the water at the fides, but rather impel up jyeE yo} he 
the intire Body ofit ) be kept fufpended, and fo betray very jig she heft of | 
{mali changes, ( and much fmaller than to be taken notice of shefe  sbree 
by common Weather-glafles ) as to rarefaction and D*fcomfes.” 
condenfation in the air it lean’d upon. Now when in one ofthefe Inftru-. 
ments, if watching when the pendulous water was fomewhat near the 
Top ofthe ftem, we nimbly applied to the Orifice of that ftem the flame 
ofaCandle, we could by that Heat almoft ina moment feal it up, by rea- 
fon of the thinnefs of the Glafs, and the flendernefs of the . And if 
then we plac’d the thus feal’d Glafs ina mixture of fhow and falt, how 
mach foever the air within the cavity of the Ball muftbe, in all p.obabili- 
ty, refrigerated by this operation, yet it would fcarce fenfibly, and not 
at al—l comfiderably fhrink, as we gather’d from the pendulous waters re. 
maining in the fame place, or its falling at moft but inconfiderably low- 
er. But if then, with a pair of Sizars or otheiwife, we dexteronfly 
broke off the feal’d end of the ftem, and thezeby expos’d the internal re- 
frigerated , to the preffure.of the external air, the water immediately 
would be haftily-thruft down, fometimes divers Inches below its former 
flation, ard fometimes Spe into the cavity of the round end ofthe 
Glafs.. Ta which we fh add, that not only ? when thefe Thexmometers 

were: 
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_ were feal’d,neither the afual degrees of Cold, nor thofe of the Heat inthe 
‘ Arabient Air would at all confiderably deprefs or raife the pendulous - 
‘watcr, which if the Glafs-were not feal’d, would, as we formerly no- 
ted, fhew it felf wonderfully fenfible of the mutations of the Air as to thofe 
‘two Qualities: But we femetime purpofely tri’d, that though upon the 
‘Tef. igeracion of the formerly rarified Air in the Clafs, the pendulous water 
were defcending faftenough,yet ifev’n then we nimbly feal’d up the open 
Orifice of the ftem( which may eafily be done inatrice ) the defcent of the 
‘water would be prefently ftopt , and it would. ftay- either juft in, or very 
near thefame part of the fhank, wherein.it- chanc’d to be, when by fealing 
‘of the Glafs it came to bé fenced from the. preffure of tlie Atmofphere , 
and in that place it would continue till the feal’d end were broken off. For 
Ae then in cafe the ambient a'r were as cool, as it was when the Glafs was 
: | feal’d, the water would for the reafon already given. be further depreft , 
i according.as. ‘the. weakned {pring of the inward. rarifi'd air was more 
i “or lefs remote from anequality to the preffureof the ambient air. 
Befides , for further Trial, we took a large Glafs-egg with a long 
—‘ftem, which ftem was purpofely fo bent ,-that-it reprefeated a glafs-Sy- 
a phon ,in whofe fhorter leg the giafs was drawn very fimall, that it might 
; -~. “bethe more eafily firft feal’d, and then broken. 
‘ -, This done, we got: ina convenient Quantity of water, whichafcended 
| to a pretty: height m both the legs-of the bent glafs, after which the fher- 
ter leg. being nimbly feal’d after the manner hereafter to be mention’d, 
there remained a pretty Quantity of air above the water in that fhorter 
leg, which was purpofely left there, that it might by its fpring impel up 
‘the water in. the longer leg upon the refrigeration of the air 
oe ied included. in.that. longer leg. Allthis being done, the whole 
| of sbe Scheu. glafs was fo plac’d in a convenient frame, that the oval part 
| Of it was fupported by the frame, beneath which the bended 
fhank of ‘the Weather-glafs did hang fo, that a mixture of Ice and Salt 
might be conveniently laid upon this frame to furround and refrigerate 
the air included in the Egg , without much cooling the air inthe Cylin- 
drical part of the Glafs. The account that I find of this Trial in-one-of 
my rote’, is this. 
In the greate: bent Ege, that was feal’d up with water, in both legs, 
-ypon the application of Ice and Salt tothe Elli 
the water in the longer leg afcended a little, 
' abarley Corns length, if near fo much, and 
-semember ) that were left inthe fharter 
as much; but, .asfoon as I broke of t 
: 9 





pfis at a convenient time, 
but not by our guefs above 
about four inches of air ¢ asi 
leg, expanded it Rif (to fenfe ) 


he fender wire ,.wherein the fhorter 
-leg 


me mw, 
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‘leg ended, the external air rufhing in, made the water rife about ty: 
inches and a quarter in the longer leg, and then, the.e not being water 
enough, broke through it in ‘many bubbles. = =*° © = 3 ; 

Tins far-the note, to which I fhall only add, that in this cafe the afcen. 
fion of the water in the longer leg cannot be attributed to the weight of 
the air inthe fhorter leg, that beinz, I know not how much, too {n:all 
to lift up fo much water, but to the fpring of that air. And alfo that 
we need not marvel, the Expanfion of that air fhould be fo {mall, fince 
fome of the Experiments, he eafter to be related, will fhew us, that 
the refrigeration of the-air in'fuch Trials (as that newly recited ) does 
not weaken the fpring of it any thing near fo confiderable as one would 
expect. So that the airin the longer leg could yield buta very little to 
‘that in the fhorter leg, efpeceally ‘fince the {mallnefs of this laft nam’d 
propotion of air made its {pring to be more eafily and confiderably weak- 
ned by a {mall Expanfion. 

Thus far our Paradoxical ‘Difcourfe, which contains divers particu- - 
lars, that, being added to the confiderations, whereunto we have (by 
‘way of Appendix ) fubjoyned It, might afford us feveral Reftections : 
But having dwelt too long onone fubject already , we fhall now conclude 
with This, upon the whole matter; | 

That there is fomewhat or other inthe Bufinefs of Weather-glafles, 
which ( I fear ) we do not yet fufficiently underftand, and which yet , I 
hope, that by other Trials and more heedfull Obfervations ‘we -/hai 


aifcover. 
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The Paper that was prefixe( by way ofa {hort Prefato- 
ry Addrefs ) to the enfuing Hiftory of Cold, whea 
being to be brought in , and prefented to the Roy. 
at Society, ic was put into the hands of (its moft 
worthy Prefident) the Lord Vifcount By ounker, was. 
as followeth. | : | 


Little-Chelfey, Feb. 14..1662., S.A. 


My Lord 


Fle time Your Lordfhip and the Society appoint me for the briara 
ing in of my papers, concerning Cold, 4s fo very fhort, that to give 
I You the: fruits of my Obedience as early as Tow are pleafed to reo. 
quire them, I muff prefent them You very immature, and I fhould 
Ley very weft for your Perufal, sf you were not aswell qualified to fi 
Deficiencies and Imperfettions to difcern them. For 4, all the Old’ Objer- 
vations ,.I madé divers years ago in order tothe Hiftory of Cold, I have 
not yet found enough tofill up one Sheet of Paper: And as for thofe, Imade 
Be bait Frofty feafon, befides that Iwas feveral times diverted by Avoca- 
tions dsStratting enough , the fharpne{s of the weather , which. gave me the Op- 
portunity of making Jome Experiments, brought me an Ihdifpofition, which 
‘by forbidding me to be often, and Stay long in the cold Asr , hindred me 
om making divers others; and ( which 1s worft of all ) whileft I was corm 
fir ta aplace where I wamed.divers Glaffes, aud other Inftruments I — 
ave 
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have employ’d, the ways both by land and water , were fo objtrutted by the 
foow and ice, that I could not feafonably procure them from London, ant 
wos thereby reduc’d to leave feveral trials , I fhould kave made , either un- 
attempted, or unprofecuted. But left you flouid think, that, what I intend 
only to excufe my nnaccuratenc{s, % meant-to excufe my Pains, I fhall with- 
ont further Apology apply my felf to-do what the (hortnefs of the time will al- 
low me, which islittle more than to tranfcribe intothis Hiftorical Collett. 
on, moft of the Particulars, which Your Lordjhips Commands exatt, though 
hafte will make me do st inthe very words, for the mofk part, that I find 
them, in a kind of Note-book, wherein Ihad thrown them for my own pri- 
vate ule, which I the lefs [cruple now to do, not only becaufe the hafte, that 
exatts from me this-‘way of writing , may ferve to excufe tt in-me, but that 
tt may the betrer al little I bad defign'd to wreft or byafs them se 
ary pre-conceiv’d Hypothelis. | 
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Title L. 
Experiments touching Bodies capable of Freezing others. 


T © go Methodically to work, we fhould perhaps: begin with con. 
| & fidering, what fadjefis are capable, or. not. capable of.harbour- 
ing the Quality we are to -treat of, And to invite us:to this it 


feems probable enough , tbat among the Bodies, we are converfant with . : 


here below , there is fcarce any except Fire, that is not, at fome time. 
or other, fufceptible-of actual Cold, ( at leaft as to fenfe :_) And ev’n con- 
cerning Fire it felf, till that difficulty be clearly determin’d ; which we 
have elfewhere ftarted; namely, whether Fire be not, as Wind (at leaft 
likefuch asis made by Air blown out of a pair of Bellows.) rather a /tate of 
Matter, oc Matter confider’d whileft it is in fuch a kind of Motion, than 
a diftinit and particular Jpecies of natural Bodies? thege may remain fome 
= . | . ubt. 
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Donbt, fince we fee, that Bodies, hich may beeither i 4: Afoncit,as : 
Gunpowder, or (as far as fenfe can judge, ) torally, as high rectif’d {pirit 
of Wine, turn’d into fire, may yet immediately before their Accenfion, be 
actually Cold: And as to-Gunpowder, prefently after Accenfion, its 
fcattec’d Parts caught.in -clos’d.Veflels, will alfo appear cold to the 
Tonch.. But fuch things neverthelefs we muft not now infilt on, parrly be- 
canfe it. requires the refoiving of afomewhat difficult Queftion, which . 
more properly belongs to: the. Confidérations about Heat, where.we have 
aleady handled it; partly becaufe our Defign in the following. Colle- 
tions, was not fo much to gather and “fet down Obfervations, that were - 
Obvious to any that was furnifh’d with a.Mediocrity.of Attention, as | 
Experiments purpofely made in order to-the.Hiftory of Cold, and partly 
too, becaufe in this Collection, though we do, as_occafion ferves, 
take notice of Experiments and- Phenomena, that relate to Cold in 
General, or indefinitely ; yet our chief work has beento find out, and 
deliver; the Phenomena of Congelation, or of that intenfe Degree of 
Cold, which either does freez the Bodies it works upon, or at.leaft were 
capable of turning common water fitly expos’d toit, intolce. And this - 
may ferve for a general Advertifement about the enfuing Papers ; and - 
confequently having premis’d it, we fhall without any further Preamble - 
proceed to the fetting down fuch things, as we have tri’d and obferv’d 
concerning thofe Matters: beginning with thofe that. belong: to . the. 
Title preix’d to the firft Part, or Section, of our Hiftory. 

1. Lhe Bodies-that are cold enough to freez others, are in this climate of © 
ours but very few, and among the moft remarkable, isa Mixture of 
Snow and Sait, which though littlé known, and lefs us’d here in England, 
is in Jra/y and fome other Regions much employ’d, efpecially to « cool 
Drinks and Fruits, which men may eafily do, by burying, 1n this mixture, 
‘Glaffes, or other convenient veflels, fill’d either folely with . Wine, or 
‘other Drinks, or elfe with water, that hath imme.-fed in it the fruits to 
‘be refrigerated. 

2. The Circumftances we are wont to obferve in making and em. 
ploying this mixture, we fhall hereafter in due place deliver, and the.-e- 
fore here we fhall only take notice;that we could not find upon fome tri- 
als, that fuch Glaffes filled with water,. as would be frazen eafily enough 
by this mixtu‘e of Suowand Salt , would be in like manner, frozen, in 
cafe we employ’d Snow alone, without mingling any Salt withir. 1 de- 
ny not, that ’tis very poflible, that in very cold Countries, as well Snow. 
as beatenIce may freez water poured in the Inte:vals of its Pa:ts. 
‘Bat thee is great odds betwixt aa inte: nungled with Ice or — 
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cand ‘only furroundelwith it in a veflel where the water is, as it were, in 
One entire Body, and of acomparatively confiderable thicknefs: And 
there is alfo a great Difference betwixt the degrees of coldnefs in the 
Air of Fiigid Regions, and of Exgland. And perhaps too there mayype- 
fome Difparity betwixt the Degrees of Coldnefs of {ce and Srow in thofe 
Climates, and in -ou:s. And we muft havea -care, that in cafea Vial 
full of water buri’d all nigtit fhould freez, we afcribe not the Effect to 
the bare Operation ‘of the Snow, which may be( entirely, or in great 
Part ) due to the coldnefs of the Air, which would perhaps have perform’d 
the Effect without .the ‘Snow. 

3. But though Snow and Salt ‘mixt together will freez water better 
than Szow alone, yet we muft not think, that there isanyfuch peculiar 
vertue in Sea-falt, to enable Snow to freez, but that there are divers other 
Salts, each of which concurring with Snow, is capableof producing the 
Tike Effeét.. For we found upon trial, that we could freez water with- 
-out the help-of Sea-falt, by fubftituting in its place, either Nitre, or 
Alume, or Vitriol, or Sal Armsniack, or even Sugar; for either of 
thofe being «mingled with a -due proportion of Snow, would ferve the 
turn, though they did not feem equally to advance the congealing 
power of the Snow ;-no: fcarce any-of them did do it fo well as Gea-falt. But 
Of this elfewhere more. 

4. When we had made the newly mentioned trials, fome pacticular 
conjectures we have long had, about the nature of Salts, invited ustotry, 
whether, notwithftanding the commmution and confequent change pro- 
duced in Salts by Diftulation, the Saline Corpufcles, that abound inthe 
-diftill’d liquors of thofe concretes, as wellas in their folutions, would not 
likewife, by being -mixt with it, enable Snow to freez water, at leaft in 
imall and flender Glafles? ‘This we firft went about to try with good- 
fpirit of Salt: but we found, as we fear’d, that though it madea fuffici- 
ently quick diffolution of the Snow it- wrought upon, yet its fluidity hinder- 
ed it from being retain’d long enough by the Snow,to the bottom of which 
it would fall, before they had {tay’d fo long together,.as was requifite to 
‘treez fo much asa little Effence-bottle full ofcommon water. | : 

5- Wherefore we bethought-our felves of.an expedient, whereby to try 
the operation, not -only of thofe {pirits, but of divers other bodies, 
which were unapt for aDue commixture pfSsow after the way newly 
mention’d, or of which we had too little, or valued:them too much, to 
be willing to {pend quantities of them upon thefe trials. And this wa 
( that remains to he mention’d ) we fomewhat better lik’d, beca 
the Expeiiments made according to it would alfo prove Experiments of the 

, : tranf n 
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tranfmiffion of Cold through the extremely clofe body of Glafs. 

And even in this way of trying, we did at firftmeet witha difcon- 
ragement, which left it fhould happen to others, we fhall here take no- 
tice Of, namely, that having puta convenient quantity of Snow into a 
fomewhat thick green glafs Vial, though we copioufly enough mixt 
with it a fomewhat weak fpirit of falt, ( being loth toemploy the beft: 
we had )and having well ftopt the veilel, did carefully fhake together,. 
andthereby agitate the mixture in it, yet the Glafs appeared anly bedew’d 
upon the. Outfide, without having there any thing frozen. But fufpedt- 
ing, that the thicknefs of the Glafs might be that, which hindred the 
eperation of the included mixtu:e, we put fnow and a convenient pro- 
portion Of the felf fame fpirit of falt inteacouple of thin Vials, one of 
which we clos’d exactly, and the other negligently, and having long. 
fhaken them, we found. that what adhered to them on the outfide, was. 
( though but fomewhat faintly and thinly ) frozen. | 

6. And, as.to this fort of Experiments we fhall here ebferve once for 
a, that the Snow or Ice included, together with the Saline Ingredient: 
(whatever that were ) was always thaw’d within the Glafs, and that 
confequently, *twas the condens’d vapour of the Air, or other liquor 
thar adhered to the eutfide of the glafs, which was  turn’d into Ice,. 
which is the Reafon, why in mentioning thefe Experiments we often ufe 
the word freez ina tranfitive fenfe, to fignifie the operation of the frigo-. 
tifick mixture upoa other bodies. 

7.. This premifed, let us-proceed’ to. relate, that we afterwards took: 
Oy of Hitriel, and. mixing it with Snow in fach another vial as that Jaft 
mentioned, we found. its freezing power far greater than that of fpirit of 
fair. And leftit fhould be pretended, that in thefe Experiments, the 
celd was net tranfmitted through the fides of the glafs, but that the Aix 
within the vial, highly refrigerated: by the mixture, did upon the ac- 
count: of their: free intercourfe enable the Air contiguous to the outfide of 


the vial to freez the Dew it met with {ticking on it ;we profecuted the Ex-- 


periments with the addition of this circumftance; that on fevera] o¢cafi- 
ons we feal’d up the vial, that contained the fnow and the other frigori- 
fick body. it was mixt with, and afterwards by the help of this mixture- 

froze the externally adhering moifture. | tat 
. $ Having then accerding to this way fubftituted fpicit of Nitre for oy] 
of Vitrial, or fpirit of Salt, we found, that ic froze yet more power-. 
fally than either of thofe two liquors, and continued to do fo in thofe parts 
of the outfides of the glafs, that were adjaccnt tothe included snow, till. 
that. fnow was abmoft totally refoly’dinto.a liquor. This we tri’d both in 
: - a thin. 
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a thin feald piafS, and ina pretty thick glafs ftopp’d only with a Cork. 

9. Afterwards we -fuccesfnily enough tri’d- the Experiment with 
fpirits lefs acid, as not only with fpirit of Vinegar, but with fpirit of Su-— 
gar, kmean the Red Empyreumatical {pirit forc’d over in a Retort, which 
“mixt with fhow, according to the manner of the Experiment, did at 
length freez the externally adhering moifture. But the filmes of ice were 
very thin, and very apt -quickly to difappear. | a 

10. Having thus made anumber of trials with acid fpirits, we thought 
fit to make fome with Urinous{pizits that abound in volatile falt, and ac- 
cordingly having -mixt.fpirit of Urine-and Snow in an open vial, and 
agitated them, we found that the external ‘moifture did difcernably, 
though not very ftrongly, freez. : : 

But with fpirit of Sal Armoniack,dcawn from Quick Lime ( according 
to the way I have delivered in another Treatife ) the operation was quick 
and powerful enough. | ; 

11. Having tri’d to freez water with acid, and with volatile {pirits 
apart, wethought it not amifs totry what they would.do both together, 
aud accordingly pouring upon {new both fome {pirit of Urine, anda little 
-oyl of Vitriol, and fhaking them into the {now in an open Vial, we 
found that.the mixture -did freez, though the glaciation, in this cafe 
produced, were very languid. 

12° Having thus tri’d falts difingag’d from their grofler parts, or 
fhattered into Corpufcles by diftillation, we made fome trial likewife 
- with grofler falts,. as with Sal Gem, with a fublimate made with common 
Sublimate and Sal Armoniack,, nay, and with both Loaf and Kitchin Su- 
gar, with all which among the like bodies, that | can now Remember, 
the Experiment fucceeded well enough: alfoa very {trong « folution 
-of Pot-afhes, mixt with fhow ina open fingle Vial, did freez, but that 
very faintly. And botha ve.y {trong folution of very pure falt of Tartar, 
and ( at another time ) a ftrong folution of pot-afhes, being the one as 
well as the other, mixt and agitated-with snow ina fingle vial, produced 
Himes of ice ( though thin ones )-on the outfide of the glafs. 

13. After this, we thought fit to make a trial of another kind, of 
which] find this account among my Notes. Wefilled a fingle vial. with 
fnow, and then poured into it a convenient proportion of a ftrongly. 
fweet folution of misium in Spirit -of Vinegar, and having fhak’d the mix 
ture together, we found,.that this fweet Sugar of Lead, did as well as 
-acid and alcalizate falts,.excite the cold of the fnow fo much, as to pro- 
-duce filmes of ice on the outfide of the glafs : but a parcel of the fame fo-.: 
lution, being for divers hours kept in fhow and falt, was notthereby fro- — 
Zen. : 7 Sas 
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In order to the difcovery of fome hints of the account, npon which the 
‘above mentioned mixtures were more intenfly frigefaftive than {now 
alone, we fealed np afingle vial full of fhow unmingled with any other in- 
‘gredient, and found it to thaw much more flowly than any of thofe parcels 
of fnow, which we had mixt with falts or {pirits. ; 

In profecution of this conjecture, we fhall add, that for ought we 
could find by. divers trials, no falt, that helps not the fnow to diflolve 
fafter than elfe it would, did enable it to produce ice, though uvfually it 
did produce dew on the outfide of the vial, that contained the mixtuie; 
and accordingly, neither Chryftads of Tartar, no; Borax, both beaten to 
powder, nox, which is more( confidezing what we lately noted of the 
effets of another fort of Sublimate ) would Sublimate enable the {how to 
freez ; as well the powder of Sublimate, as that of Borax, and that of 
“Tartar, lying for a great while in the fnow undifloiy’d. | 

14. Belonging to this matter, I find among my papers alfo this Note. 

[ Water of Quick Lime ( made by quenching ftore of unflack’d Lime 
ancommon water ) twice tri’d would not make {now freez, perhaps be- 
caufe though the water were kept ftopt, yet the liquor having been 
kept in the glafs a twelve-moneth , and more; p.obably the fpirits ma 
have flown away, which 1 find by inquiring of one that Drinks muc 
Lime-water, that it abounds with, when frefh, and grows deftitute of 
a while after; and poflibly alfo the badnefs of the Lime was the caufe, 
why being mingled with {now it would not freez, though all the vials, 
that did not freez, did yet gather ftore of dew on the outfides ( perhaps be- 
caufe of the fnow, whofe melting alone may fufhce to preduce that ef- 


P| | 
Ag. It may feem fomewhat more ftrange, that diftilled oy] of Turpen- 
tine, which is fo hot and fiery a liquor, fhould not enable fnow to 
freez, but this agrees not ill with the conjecture lately mentioned, for it 
will hereafter, appear, that in oyl of Turpentine Icediffolves flower than 
an Divers other liquors, without excepting common water it felf. 

16. And yet notwithftanding the bad fuccefs of this trial, we were not 
Difc from making another with {pirit of Wine; for, theugh 
according to the common opinion of Chymifts and Phyficians, it bea meer 
vegetable Sulphur, yet we, that have elfewhere ventured toafcribe fome 
fuch operations to it as Chymifts would have belong to Saline Liquo s, 
did not {cruple to feal up in afingle vial almoft filled with {now, a conve- 
nient quantity of pure fpirit of Wine, ( drawn off from quick Lime the bet. 
ter to dephlegm it ) and of this mixture we found the operatian mo.e 
powerful thanany of thofe we have aie mentioned : for the fircez. 

| | ing 
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rrr vortue of tais dil not oaly [aft Joaz, both in the feald fiigzle vial, . 
andia avochor caat was opoa, bat the inclofed nuxture pretently crufted - 
tne outils of tae ziafs (or of the neck, if it were made to nl that). 
Wibbice, witch mizar be taxen oF ta tlakes @f good preity, or in pieces 
oi good tnicknels. Nay, it. prefcatly froze Uriag ino. Figured ice, 
whica ment be taken off in {calcs. | 
17. This laft circumftance puts me in mind ofanother Experiment, . 
wheroay we tried by a vigorous mixture of Snow, and forme choice fpirit 
of Nitre, we had met with to Ircez liquo.s of more difficult conglaciatt- . 
on than fair water. i. <s 
‘We tookthen fome fnow, and mingled with it foma of the newly - 
mentioned fpirit of Nitre in foluckly a proportion, that it froze very vigo-- 
roufly and very fuddenly, informuch that once almoft as foonas it was fet. 
to the g-ound), it froze the vial to the floor tt was fet on,and the outfide of: © 
the glafs, that contained this mixture, we wetted with fpirit of Vine- 
gar which was frozen into pretty thick icc, but yet ( not quite to for- 
get that ciccumftance ) retaining the fale tafte of {pirit of Vinegar: and - 
though this mixture would not difcernably freez {piritofNitreon the | 
outfide, -yet it tranfinitted cold enough to -freez weak fpirit of Salt, 
and to give Us the pleafure of feeing fome Saline liquors prefently turned 
into fizur’d Ice, as not only the laft mentioned {pirit exhibited fome little - 
(as .it wee )Saline Icickles crofling each othe, and quickly vanifhing, 
but ¢ which was far prettier )having often obferved, that Sal Armoniack, — 
being diflolved in water, and the folution being put very flowly to eva- - 
porate part, byt not.too much; away, the remaining liquor would ‘in - 
the cold fhoot into parcels of falt very prettily figur’d, fome of them re- 
Jembling combs with teeth on both fides, and others refembling feathers; . 
having obferv’d this, I fay, and being defirous to try, whether the fpi- 
rit of Sal Armoniack, diftilled by the help of quick Lime, being put to - 
congeal on the outfide of a glafs, would not afford'a Refemblingly fi- 
ured Ice; we found upon trial, both. that the mixture was able to. 
treez, that fubtile {pirit, and alfo, that it fhot into Branches almoft like 
thofe,; exhibited by fuch falts undiftilled. And. it was not unpleafant to 
behold, how ‘upon the inclining the glafs fo, that the freezing mixturere- . 
fted a little, near any part ofthefpirit, this liquor would fhoot.into fuck 
branches as we have been fpeaking of, fo nimbly, that the eye could 
plainly difcern them,.as it were, to grow, and haftily: averfpread the 
furface of the glafs, but thofe Branches were wont quickly to vanih. 
I had-almoft forgot to’ mention, that Itried the freezing with fnow, . 
and divers fermented Liquors undiftilied inftead of fpirit of W = = | 
; tnougn : 
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though the Experiments fucceeded not with fimall Beer , much lefs with 
water, yet there was a glaciation , though but flight, produc’d not only 
by the addition of Wine, but even by that of moderately {trong Ale. 

18. Having obferved , that the Liquo:s and other Bodies, that affift- 
ed the {now to freez., were generally fuch ashaftned its diflolution, we 
thought it not altogether unworthy the trial, to examine, what would ° 
be the Event of procuring a fpeedy diflolution of the fnow, by fubftitu- 
ting bodies actually warm, inftead of potential. hot ones : Of this fort of 
trials, | find among my Notes thefe two regiftred. — | 3 

[ 1. Into a fingle vial almoft filled with fnow, there was poured afret- 
ty quantity of well heated fand,that it might diflolve the {now in many 
places at- once, without heating the ambient Air, or the outfide of the 
glafs, but though the folution of the fhow feemed to fucceed well enough 
upon the fhaking of the veflel, yet the outfide of the glafs was only be- 
-dewed,not frozen. - =e | 

2. Into another fingle vial almoft filled with fnow, we poured fome 
water, which we judg’d of aconvenient warmth, and we poured it in 
by a funnel, that had but-a flender orifice beneath, that the warm water | 
might fail into the middle of the fnow, without Running to the fides, 
and taking a convenient time to fhake the gfafs:, we did by this way pro-. 
ducea very confiderable degree of cold, and much dew on the outfide, 
but were not fatisfied, that any ofthat dew was frozen, though the fuc- 
cefs would have invited us to have made further trials in greater glafles, 
if-we had-had any-more fnow at hand. ] - Soe Gees 

Wherefore ‘This Experiment’is to be farther and- more artificially 
tri’d: | eee fie ee . pat ERE de nee 

19. It isa common tradition, not-only among the vulgar, but ( I pre- 
fame, apon their account ) among learned men; that the oftentimes va- 
Fioufly, and: fometimes prettily enough figur’d hoar. froft, which is'- 
wont to ‘appear upon glafs ‘windows in mornings, preceded by frofty 
nights, are exfudations, as it were, that penetrating the: glafs-windows, 
are, upon their coming -férth to the old external Air, frozen thereby in- 
to varioully figured ‘ice :- How growndlefs this conceipt ‘is, may be’ 
eafily difcovered, if men had-notfo lazy a curiofity, as not totry ( which’ 
they may do ina moment, and without trouble ) whether thelce be, ac-’ 
cordmg to the‘tradition-on- the outhde of the window, and not contrary’ 
to it on the In-fide; where indéed it is generated of theaqheous Corpufcles, 
that fwiming up:and down in the Air-withinthe Room , are by the va- 
tious motion that belongs to the-parts of fluid bodies as fach , brought to‘ 
pafsalong. the window, and there by the oo cold of the neighbour- 
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ing external Air, communicated through the glafs, condens’d into. 
dew, and fiozen into Ice. _ a 

20. And becaufe divers modern Naturalifts have taught (I think er- 
roreoully ) that glafs.is calily enough pervious,not only to Air, but te divers 
fubtile liquors, left the favourers of this Doctrine fhould object that we 
have ill afligned the natural caufeof the ice, appearing on the outfide of 
the glafs in.the former Experiments, which according to. them may rather 
proceed from: the fubtler ( but yet vifible ) parts of the exceflively cold’ 
mixture of the fnow and faline bodies penetrating the pores of the glafs,. - 
and fetling an the outfide of it: To obviate this objection, | fay, and to 
confirm. what we have taught in another Treatife about the wandring of 
ftore of aqueous vapours through the Air, we will add.the following Ex~ 
periments, purpofely made to evince: thefe truths. | 

21. Atone time four ounces and a quarter, of a mixture of Ice and Salt,, 
being inclofed in a vial, and thereby enabled to condenfe the vapoursof. 
the ambient Air, was by their acceflion increas’d 12. grains.. 

Another time a. vial, wherein fhow. ( weighing two ounces fix, 
drachms and an half ) was fuffered. to condenfe the vapid Air,. the dew,. 
that partly. adher’d to it, and partly fell from it, made the whole weigh 
four grains. more than. the vial did, when it wasfirft put into the fcale, - 
in which fcale we found. fome water flowing from the dew, which gave 
that increafe of weight. And here let me add by the way,. that the tip of 
This fca¥d. vial, being broken under water, fuck’d in a.confiderable quan- 
tity of it, whether, ufe of fome littlerarefaction of the Air included: 
in the fealing,. or becaufe of the infcigidatiowof that Air by the fhow, 
or for both thefe Reafons, or any other, ] fhall not Now difpute. 

22. But other Experiments to the fame purpofe we made, wherein the 
increafe. of weight was more confiderable ;. and: that the way, we ufed;, 
may be. the better. underftood, andthe conclufion. built upon it the.more. 
undifcufs’d,. we will add.a.conple. of trials,, that wefind among our notes. 
concerning. this. miatter. = _ 

[ In a tingle vial we seal’d up as much fnow and.falt,.as afterwards, 
when melted, we found to weigh between five. and fix. ounces, after a, 
while the falt beginning to melt the{now, the Dew.on the.outfide. began 
to. congeal, and. being. rubb’d off, the. hoare froft would-quickly begin to. 
come again. This vial for further trial being put. into. a. pair of fcales. 
with. a counterpoife, after awhile, as the vapours, that wandred.through. 
the Air in the warm: room, hapned to: be detain*d:more-and.more upon. 
the outfide of the glafs, and to be there frozen, the fcale, wherein the 

‘glafs. was, began. to. be depreff, and to. fhrink lower and lower., after. 
| | which. 
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which, by adding a little to the counterpoife, we reduced them again to:an 
equilibrium: And yet after a while, the fcale, that held the vial, fubfided 
again more and more, till the Included {now was melted ; fo that to re- 
duce the Scales to their firft e£quilibrinm, we were fain to add inall to the 
Counterpoife a weight, which we Eftimated to be about eight or ten 
grains, ( for we had then no great weights by us: ) The vial being taken: 
out, there appeared near halfafmall fpoonfulof Liquor in the {cale it 
food in, which proceeded from the thaw of the ice, that. was generated 
about it, But in that part of the fcale, which was covered with the 
convex part of the bottom of the glafs, there appeared’ no wet. 

A like or fmaller quantity of fnow and {pirit of Wine being feal’d up in 
a {mgte vial, the outfide quickly appeared cas’d with ice as high as the 
mixture reacht within, and this’ vial aifo being counterpois’d ina pair of 
fcales, did by degrees deprefs: the fcale that held it, till it had funkit ’ 
very low, and about feven grains did but redice the {cales to an e£quilibri- 
am, but the fcales being fomewhat rufty, we could not make the Trials. 
with that Exattnefs we defired. ] | re 

23- But at other times, when the Experiment was more luckily,. 
though not more carefully tri’d, with better fcales, the increafe of 
_-weigitt from the condens’d vapours of the Air, was fomewhat more con- 
fiderable ; forl find in a hhort rote, 

{ That at onetime a mixture of fpirit of Wine and Snow, weighing. 
three ounces and three quarters, afforded of condens’d vapours about 18: 


gras. i . 

And at another tintea mixture of Snow and Sal Gemma, weighing three 
ounces and feventy grains, procured us an acceflion of water weighing. 
about 20. grains. |] 
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Experiments and. Obfer-oations touching Bodies Difpofed’ te 
be Frozen. | ~~ ) 


"Were almoft endlefs to try particularly, which bodies. are 
or are not capable of congelation, andthe degree of cold would 
alfo in fuch Experiments be (as near as mencan ) determin’d ; becaufe ma- * 
by bodies will freez in one degree of cold, that will not in — ; 
: wherelore 


(sh) 2 PG _ 
“wterefore we are willing to leave thefe trials tothofe, that have more 
Yeafure and opportunity to profecute them, and fhall only fet down fome, 

and thofe, fomewhat various,that we may not leave this part ofthe Hiftory - 

of Cold quite unfurnifh’d. And we muft mention the fewer, becaufe, 
being in the Countrey, we were not. provided of divers of the bodies 
which we fhould have expos’d. . 4 | 

2. In very cold fnowy weather, we tri’d, that ( befides common wa- 
ter ) Urine, Beer, Ale, Milk, Vinegar, and French and Rhenifh Wine 
( though thefe two Laft but flowly }) were turned into ice, either totally, © 
cr in part. But fuch inftances will poffibly be thought too obviotis to be 
infifted on; therefore I fhall ‘add, That not only we froze a ftrong folu- 
tion of Gum Arabick, and another of white Sugar in common water, but 

. that We took Alume, Vitriol, Salt petre, and Sea-falt, and made . of 
-each of them ina fingle vial as {trong a folution as we could , we alfo made 

a {trong folution of Verdegreafe in fair water ( which was thereby deep- 
ly coloured ) alt thefe we expofed to the cold Air. The folution of Alume, 
Nitre and Verdegreafe froze without affording any notable Phazomena, ei- 

ther in the figuration of the Ice, or otherwife: Of the folution of Vi- 

-trio] there remain’d at the bottom of the glafs, a pretty quantity unfrozen, 
and ofa‘clear fubftance, whofe colour was very high .of the Vitriol, 
whereas the upper part of the fame folution differed very little in colour 

‘from common Iee. - 4 | . 

. ' 3.°Bnt becaufé it feems not fo ftrange, that thefe grofs forts of Sa- 
line bodies fhould be turned into Ice, we thought fitto try, whether or no 


_alfo’ divers falts, freed from the grofler parts of their concretesby thefire, — : 


were not likéwife capable of congelation. We expofed therefore {pirit 
_of Vinegar in one fmall glafs, and fpirit of Urine in another, to an in- 
tenfe cold, and found, that not only the former, but the latter alfo froze. 

4. We took likewife fome of the fiery lixiviate falt of Pot-afhes, and a 
fingle vial, in which we put, to two ounces of water, a drachm ofthe 
Alcaliy and expofing it to a very fharp Air, we did, when we came 
to feethe faccefs of the trial,find Ice lying onthe top in little fticks ( fome- 
thing crofling one another )almoft like the Chryftals of rocked Petre, 
and hefides thefe that lay levell’d, there were others that fhot down- 
wards in very great numbers. ) ) 

5s- We alfo found that Oil of Tartar per deliquinm, or at leafta ftrong 
{olution of the fixt falt of Tartar, though it feemed muchto refift the 
-cold, yet it.wasonce by {now and falt brought to Congelation. - 
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Z prendix to the H, Title, 


ince Tw-ote the pzefent Book conce:ning Cold ( expecting foie of the: 
V Appendices ) having oncehad the Opportunity ofan Hours Diicour‘e 
wit an Ingenious Man, that not only liv’d fonie years in Afgeovy, but. 
was, and is {till Phyfician to the great Monarch of that Empire, and 
having fikewife at other times converfed with Navigators,’ and fome 
other credible perfons, that had travelled cither to Greenland, Terra Ne- 
va, or other gelid Climates, ! propos’d them divers Queftions, by their | 
Anfivers to which, 1 learned fome particulars, which together with 
others, that Ihave met with in Voyages and other Books, I think it not 
amifs to annex by way of Appendices to the foregoing, and fome of the - 
following Sections, or Titles. . 
_ Abqut the freezing of common exprefs’d Oils, I know not well what - 
to determine, For that they may byave:y intenfeCold be depriv’dof | 
their Fluidity, and be made capable of being Cut Into portions, that will 
retain the figure given them, my own. Trials invite me to believe; but 
whether fuch oyls will be turned into true( by which! mean ) hard and - 
brittle Ice, isa Queftionfcarce to be determin’d by any Experiments we 
can make here in England, where we could not reduce oy! Olive into Ice: 
And for the Relations of thofe that have liv’d in colder Countries, | find ‘ 
them to difagree : For when lasked the lately mention’d Doctor the Que- 
ftion, how fac he had known ayl Congeal’d in Aéufeovy? He anfwered’ 
me, That it did therefreez much harder than in our Climate, but. 
would not,that be had obferved, be turn’d into true and perfect Ice. On the - 
other hand LI find the Teftimony of that Ingenious Navigator Captain. 
T. James, who relating the effects of cold he met with in-the Mand where - 
he and his men were forc’d to. winter, does in one place reckon Oyl among 
the Liquors, fuch as Vinegar, and Sack, that ev’n in their houfe was. 
irmly frozen,and more exprefly elfewhere. AW our Sack {aies he ) Pag. 58. 
Vinegar, Oyl and every thing elfe that was liquid,was now frozen as hard asa 
piece of wood,and we muff cut it with a Hatchet. And Olaus Magnus {peaking . 
of the fights, wont to be made upon the Ice in the Northern Regi- , lei Mace - 
ar ee : : ae ; 0 
ons, Glacéalis Congreffis (faies he) fit in Lanes Calcibne, nor pellibus, ni Gens. 
aut Corsis unctis: uss ensm frigoris, quedcanque fit untluofum, conver- Scpi: Hi ft, | 
tit in Lubricitatem glasialem.. : WIC. 24, 
There being a great Similitudein point ‘of Inflammability, and difpo- 
tion to mix with many fubtile Oleous Bodies, betwixt f] Pirit of Wine pnd 
: cn oe _ | YE: 


; 7 T. 56 : | 
‘yl, and as preat an affinity in divers other regards, betwixt that {pirit anal 
both aqueous and faline Liquo:s, with which it will readily mix;1 had 
a great Curiefity to know, what kind of change would be produc’d in vi- 
nous fpirits, in cafe they were expofed to a cold gieat enough to work a 
. Wifible change ‘in their Texture ;1! therefore folicitoufly inquir’d of the 
Rufsian Emperors lately mention’d Phyficign, whether or no he had ob- 
ferv’d in A4ufcovy any manifeft change Produc’d by cold in Hot Waters, 
and spirit of Wine? To which he returned ‘me this anfwer; That com- 
thon Anifeed-water, and the ‘like weak fpirits would be turn’d into an 
imperfect kind of Ice, and that ev’n the very {trong {pirits, though they 
— not he turn’d into Ice would be turn’d into a kind of fubftance like 
yl. | | 
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Lxperiments touching Bodies Indifpos’d to be Frozen. 


a VV E found many liquors, Whofe fubtile parts being by Diftilla- 

.tion brought over, and united into very fpirituous liquors, and. 
fo either totally, or in great meafure freed from thofe phlegmatick or aque 
ous parts, that difpofe Bodies to congelation, could net be brought to 
freeze, either by the cold of the external Air, to which infrofty nights 
we expofed them, or by fuch an Application of fnow and falt,as ferved 
to freez other Bodies. | ; 

2. Of. this fort were, among acid menffruum’s, oer fortis, fpirit of Ni- 
tre, of Salt , alfo.oyl of Turpentine, and 4/moff all, (Ladd the word af- 
moft, becaufe the Effential .oyl .of Anifeeds, and the Empyreumatical 
yl of common yl will lofe their fluidity ma Iefs degiee of Cold, 
- than that of our mildeft frofts, ) Lfay «tmoft ail the Chymical oyls we had 

by us, as likewife {pirit.of Wine, and other ftrong fpirits of fermented 
Liquors, and even Sackit felf, if it. were good, would very hardly be 
brought to afford vs any Ice at.all: But among the many liquofs, that 
would not freez, there.were afew, whofe trials afforded us fome cir- 
.cumftances not altogether unworthy their being mention’d. 

As 1. | being defirous to fatifie fome friends, that twas the brisk {pi- 
rit of the Grapes, whether refulting from, or extricated and.exalted by 
Sermentation, that kept ( all) the reft of the Sack fom freezing : : 
| too 
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took a-parcel-of that liquor, that would afford us no Ice at all,and by 
the help of a lighted candle, or fome other actually flaming body, kindled 
it, and letting the indammable part burn away, the remaining part of the - 
raises ( which was by vaft odds the greateft part ) was eafily brought to 


Next when the formerly mentioned trial was made with. water and 
pot-alhes, we likewife, in another glafs, expofed a folution, wherein 
the proportion of falt of: pot-afhes, in reference to the water; was four: 
times greater, there being in this, sii,of the falt to3j only of water, and 
this folution, though the glafs were covered with hoar froft and Ice og 
the outfide, froze not at all within. And likewife, when another time we 

_ Madea very ftrong folution of falt of Tartar, that was very pure and fiery, 
jt did not freez, though a confiderably ftrong folution of falt of Pot-afhes, 
that was expofed with it, did. So that thefe Experiments about the gla- 
ciation of Lixiviate Liquors muft be repeated to be reduc’d toa certain. 


= That the common exprefs’d oyls of Vegetables will, after their 
manner, -freez, that is, lofe their fluidity, ard become, as it were, 
cardi’d in very cold weather, isa matter of common obfervation ; but J 
had a mind to try, whether er no Train oyl, that is made of the fat of 
. Anima's, i commonly that of Whales ) though not by diftillation, 
‘properly fo called, yet by the help of fire, would not be more capable 
of refifting the violence ef the cold, and accordingly I found, tkat Tyain 
oy], expoled to the Air ina convenient vial, continued fluid; notwith- 
ftanding a more than ordinary fharpnels of weather, .and this. I tried two 
or three feveral times, but at Jength‘one night proved fo very cold, that 
the next morning! found the oyl unfluid; which differing Events {een 
alittle to Countenance, but more to disfavour the Report of Olus Mag. 
nus, Who writes, That whereas in Northern Regions ’tis u- Se 
faa' for ftrong places to lofe in winterthe protection afforded ¢ 
them in Summer, by. their Ditches, though never fo wide , 
and deep, becaufe the froft makes them eafily paflable to the nba 
Fnemy: This mconveniency is wont to be-prevented by pour- _;,5 oe ae 
ing into the Ditches, the Ice, if there be need, beingfirftbro-  20.¢9 21, 
ken, great ftore of this Train oyl; wkichfwimming upon the __ | 
furface of the water, arid being incongealable. by the cold, protects the - 
fubjacent water from the freezing violence of the. cold, and keeps the 
motes unpaflable. But becaufe our Author. mentions thisasaknown and 
vulgar Practice'in thofe Icy Regions, it may perhaps deferve a little Enqui- 
ty, whether - the Whale Oy], ufed by eee Laplanders , Mufco~ 
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wites, and other Inhabitants of.thofe parts be not differing, either as to 
the Fifhes, ’tis made of, orasto the way of.making it, or as tothe way 
Of. keeping it, from fuch Train Oyl as.we Employed, umlefs per- 
haps it do already. appear by.the Relation of writers belonging to thofé. 
Countries,or of Travellers, that. have been in them,that-Olaws Aagnas has in 
that particular, as J fear, he has in fome others, mifinformed his Readers. 

4. We took notice, that a ftrong folution of common Sugar was eafily 
enough turned into Ice; but ona ftrong folution of Sagar of Lead we 
could not.-with falt. and fnaw .work the hike change, and this, though the 
trial were not negligently. made; which! therefore think not unwor- 
thy to be mention’d, becaufe that the twoonly Ingredients of this Sugar 
were Lead, which is efteemed a very: cold Body, and /pirie of Vinegar, 
from which, as I noted above, we did by the like degree.of. cold to that 
we here employed ,.obtain Ice: And though in this metalline Sugar we 
may well fuppofethe Saline parts of the {pirit of Vinegar to be‘much more: 
concentrated or united , than:they were in the fpirit yet the folution- 
muft abound with aqueous parts: and this . Sugar feeming but.a kindof" 
Vitriol of Lead, ~’tis worth our Notice, that its folution would not freez, 
as. well as that of commoa Vitriot, though in this latter concrete me- 
tal-be corroded by a {pirit, which, as far .as can be. judged by the Liquors. 
afforded in diftilation , is very: much fharper and ftronger: than fpirit of 
Vinegar. : une a : 

* We likewife tried to freez -Oxick-flver ,. and for that:purpofe pra:. 
vided a bubble, that being blown with a Lamp; was but thin, and fo- 
flat, that the fides almoft touched , and it held but a little A4ereery, and: 
that by the figure of the Glafs, being reduced to a largefurface, with but 
very little depth or thicknefs, it was: far more expofed, than ifit had been: :. 
in:an ordinary round Bubble, to the action of the cold’, “but we .could'not. 
at.all freez this extravagant Liquor , thongh we tried it more than once,. | 
and though the laft time, we expofed ‘i¢ in the fame vellel to the fame de- 
gree of Cold, wherewith we made one of the following Experiments, 
that required a very Intenfe degree of that Quality. And in.another thin: . 
glafs-Bubble we long expofed Quick-filver to ai extraordinary harp air 
but though the .cold. had fome operation upon it, not here neceflary.to be - 
Mention’d; yet we.could not find, that it did-at all bring it to freez : 
wherefore 1 could wilh that trial were made in Adifcovy; Greenlandy -. 
Charles-Iland , or fome other of the moft Icy Regions, where the Effects --. 
of cold ( which are here upon Quickfilver but languid ) dre the moft con:. - 
fiderable, and fometimes ftupendous. - a 
6 It is very. remarkable, that though not only the folutions ofother - 
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grofs falt , but, -as-we have-feen , divers more faline and fpisituous li- 
quors, were brought by fnow and falt to Congelation; yet a brine 
made very ftrong of-common falt ;.could:not be brought to freez at all, 
though-we kept it expofed with-the other faline folutions , that asd freer, 
during a-whole night, that was exceeding fharp. Which Experiment 
I alforried. many-years fince, to drawthence an Argument in favour of the 
Cartefian Fypethefisaboutcold, which | fhaibnot now confider ; but rather 
add, that being defirous to try, with what proportions of Sez falt and wa- 
ter, thecongelatiog of them might beeffected, 1 found , I could. freez fome 
Sea: water, that had been brought up in a Barrel to that Monarch of the 
Virtnef, the King, forthe making of trials with- it ;. and that having in a 
fingle vial expofed. to the Air in a. very bitter night , afolution confifting 
of twenty parts of water,and one of falt, whic is double the proportion 
of falt to be commonly found in our Sea-water , the-next day we found-a 
gpod part of the aa sneacheap the Ice fwinmning at the top in figuresab 
moft like Broom; {preading. from the furface of the water downwards. 
And to add, That upon the by, we fuffered the Ice of falt-water to thaw, 
to try, whether it: would yield freth water, but it feemed not devoid of 
fome Brackithnels,..which whether or no it proceeded from fome pasts 
of the contiguous brine,that adhered to theIce, I leave to further and ex- 
aaex obfervations, fince..am éredibly informed, that in Atnfterdam there 
ate divers, that ufe the thaw’d Ice of the-Sea-warer to brew their Boer 
with,inflead of commor-‘frefh water. . | 
3- And fince I made that ‘Experiment , I find in the induftrious Bear- 
sholsmus’s newly publith’d-Book, De Nivis Ufu,aconfamation of the cep. 6, 
-probability-of the Report I juft-now mention’d, his-werds being pag.42. 
thefe,De G lacie ex marina aquacortum eft, firefolvatur, falfumfaporem depofw- 
Sffe , Gusod etiam nen ita pridem expertus eft Cl. Facobus Finckins Academia no 
fra fesior,S Phyfices Profeffar, bene meritm, in glacics frufiw-¢. portn nofive 
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Title IV. 


| Experiments and Obfervations touching the Degrees of Cold. 
| in feveral. Bodies. . 


1.: Fter having treated of the Bodies that are the moft capaple of 
: producing Cold,and of thofe that are moft difpos’d, or indifpos’d 
to receive it,it would be Methodical to take notice of the Degrees of Cold,to 
be met with in differing Bodies: But though a work of this nature might 
fomewhat conduceto the Difcovery of Coldin general, yet It is {0 labo- 
rious a Task, and, to be well perform’d,’ requires-fo much more of 
Leafure, and Conveniency, than I am Mafter of, that I muft refign it 
to thofe that are better farnifh?d with them; which the freelier do, be- 
caufe the Experiments; -whichat this Time make the principal part of our 
Hiftory, being chiefly. of the -higheft Degrees of Cold, we may feem to 
have done fomething of-what nrore properly concerns our ‘prefent De- 
fign, by having made the Experiments, anon to-be fubjoyn’d within 
this prefent Seftion or: Title: And yet thus much weelfewhere do to- 
wards the framing ofa Table«af the Degrees of Colt; that we doono 
ther occafions fet down thofe hitherto: ynpractis’d' ways that we have em- 


ploy’d, ‘to eftimate the greater or lefler Coldnefs of Bodies, by feveral ‘ 


_ kinds of Weather-glafles, differing from the common ones, and far more 
fic than they, for fuch a Purpofes For by Hermerically feal’d Thermo- 
{copes furnifh’d& with high rectifi’d fpirit of Wine, we can eftimate the 
differing degrees of Coldnefs in Liquors, of which we fhall prefently 
mention an Example. And by. ufing fuch Weather-glafles, -as have their 
Air included not at the top, but at the bottom of the Inftrument, we can 
within fome reafonable. Latitude , meafuze the Coldnefs bath of intire 


folid Bodies, or minuter Bodies, as Salts @c. by beating them al:ke, and . 


very {mall, and. placing the Inftruments at equal Depths in the powder 
of cach of -them,.And befides that the fhape of thefe Thermofcopes 
does, as we have elfewhere. fhewn, make them-proper for thefe ufes, 
for which the vulgar ones, where the included Air is at the top of the In- 


ftrument, are not fit: befides this, fay, ’tis eafie in thefe we make ufe of, . 
to make the Pipe fo flender in proportion to the Cavity of the Vial, . 


whereinto °tis inferted, that very much minuter. Differences of Cold 


will. be manfeft in thefe, than are wont to be fenfible in common Weae - 
ther-glafles.. 


rf 
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thier-plafles. And befides thefe two forts we have elfewhere See th: Prels= 
propos’d,and defcrib’d a thirdand new kind of Thermome- ary Dy- 
ter, whereina drop of liquor being fufpended ina very flen- 7°" 
der Pipe of Glafs, betwixt the outward and the inward Air, makes it 
far mo-e fit for thofe or aden wherein we either deff..ir, or care © 
not, to meafure the Difference of Cold betwixt two Lodiv;, but are 
enly defirous to try, whether or no they differ in Coldnets, and in cafe 
they do, which of them has moft.: For thefe Weather-glafics, are fo 
exceeding fenfible even of the minute Difference of Heat and Cold, as ma- 
nifeftly to difcover Difparities which other Thermoftopes are not 
nice enough to'give us any Notice of. Only this Advertifement we muft 
add about them, that when weufethem to examine the Coldnefs, not of 
liquid, but of confiftent Bodies, we alter a little tHe figure of the wide 
end of the Glafs;, andinftead of making it a round bubble, as we have 
eHewhere defcrib’d:-, we make it with a flat or flattifh bottom, that the 
whole Inftrument might thereon , as.ona Bafis, ftandof it felf upright, 
and fo, being ftill taken up by thie open and flender end., for fear of 
rarifying the included Air;( which Caution is here given once for all) 
may be transferr’d witha pendulous drop in the Pipe, and plac’d fome- - 
times on one, and fometimeés on another of the folid Bodies to be exami- - 
ned by it. For.if the Body , ’tis moved to, be more or lefs cold than 
that it refted on before, that coldnefs communicated through the Gla{s.. 
tothe Air, by which-thependulous drop is fupported , that Airs. Expan- 
fion or Contraction will manifeftly appear by the rifmg ox the falling of © 
the drop. And thus we have taken pleafure to remove it fromone kind — 
af wood to another, from woods to metals, and from metals to ftones, 
cc. But the expedients, that may be propos’dto improve thefe little — 
inftruments to the purpofes we have been treating of, and the Cautions, 
that nvay be added to prevent mens drawing miftaking Infe-ences from.’ 
the Informations they feem to give them, will take up’more time, thay. 
we are willing to {pend upon an occafion,that will not perhaps be thought 
to deferve it, nor much-to require any others, thanthofe we ‘fhall b 
and by fubjoyn. And therefore I fhall: proceed:to the Experiment - pro. : 
mis’d at the beginning of this Title or Séction: 

2. To -make fo much as a tolérable Eftimate of the Difference betwixt — 
fach great Degrees as arenot‘any of them too weak to congeal watcr, -is 
a thing, which, as we have not yet known to be attempted, fo it feem’d 
not eafie to be perform’d. For Freeziig having been commonly re- 
puted the ultimate Effet or Produ‘tion of Cold, men have nor beer {ok 
liditous.to look beyond it. And oe the Difparity we find betwixt 

| | , os feveral : 
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-. feveral Fits of: weather, all.of them frofty, feem to be too-manifelt and 
frequent to be probably afcrib’d to nothing, but the differing Difpofiti- 

. ons of our Bodies, yet how to eftimate that Diffcrence, it is not fo ob- 
vious. For though we fhould have «xecourfe to common W eather-glaf 
fes , yet they might eafily deceive us, fince not only by eftimating by them, 

_ the caldeft day ofone Winter, with. the -coldeft.day..of another, but in 
- judging of the Coldnefs-of any-two daies in thefame.ht of frofty weather, 
_ there intervenes. time enough te make it doubtful,.. whether the vari’d Gra- 
‘vitation of the Atmofphere , :produce not the change obferv’d in the Wea- 


» ther-glafs. Befides that , admitting vulgar Thermometers could not, 


-as they. eafily may, mifinform us, they are employ’d enly to give us 

.. an Account, of thofe degrees, of Cold, which Nature of her own ac- 

, cord producesin-the Air ; but-not:to difcaver , whether orno Nature 

_ affifted by .Art, may not produce greater: And, ’twilleafily be granted, 
that cay ee yet lels made ufe of to-help us-to an E/tsmate of this. Difpa- 

. rity. And though fome guefs may be made by. the: operations of Cold 
-. upon Liquors expos’d to it, yet fame, as wate:,. and -very aqueous Li- 
. quors y.will freez. too foon, and others, as Vinous fpirits, will not at 

. Ai, ( that, we have.found.) here in:Egland. And though French-Wine 

_ will fometimes be brought te begin to freez, yet that happens. but very 


. feldom, and, in- many Winters not at all, and leaves too oa an Interval, © 


. betwixt the degrees neceflary ta congeal Wine, and {ufficient to congeal 
Water, not to.mention the uncertainty proceeding from the differing 

: ftrengths of the Wipes. . 
3, Upon thefe.-and-other confiderations.we thought it requifite te 

» make ufe. ofan Expedient , whofe Natureand ufe. will be eafily gather- 
, ed out of the following Expeximents: And though by amifchance, that 
broke my Weather-glafs, 1 haye’ heen hindred frem mealuring exact- 
_ ly in what Proportion.to the whole bulk the fpirit of Wine was contra- 
ed, by the furplufage of Cold, that.was more than neceflary to.make wa- 
er freez, yet i-doubt not but {emething.of uleto.our prefent Theme, 

. may be thence collected, .and .efpecially the. main .:ching -defign’d will 
.. manifeftly appear, which is the Intenfity of Cold produc’d by Art;.be 
yond that which Nature needs to cy ce upon the glaciating -of water. 
[4.A fmall feald Weather-glafs furnifhed..with {pwitof Wine, the 
ball being about the bignefs ofa large Nutmeg, .and the Cylind:ical ftem 
- being very flender , and about. ten Inches long , the Ball and part of the 
ftem being immers’d ina veflel of water, half buri’d in fhow and fais, 
when the water began to freez at thetop, the bottom and the fides ( but 
s before the Icehad reach’d the Ball, for fear it hhould break it ).the -_ 
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ed Fiqtor was found fobfided to 3! Divifions, — half Incties, attdbe. 
ing taken out thence, and Ice and Salt being imarediately appli’dtothe — 
Ball, thre Liquor fell lowet to about 14 Divifion. J 

And that it may not be doubted, but that the water, though in part 
congeal’d, remain’d warm. in comparifon of the fpitit of Wine, thongh 
wacongeal’d, that had been refrigerated by the fnow and falt, we will 
gts other Expernnetit, which. wefind in another. of our Notesthus ~ 
et down. . | 

[ 5. The feal’d Weather-ghaf& being kept in the water. till it . oe 
beanies. defcended to 54: Bemg immediately-remev'd * ‘acy 
iato the fame fnow and fat, that made the water begin to freez, it defcended © 
atthe beginning very faft, and afterwards*more flewly, till it came to the — 
very bottonr of the ftem, where it expands it felf into the-Ball.; then being. -. 
remov’d into the fame'glafs of -water, whence it was taken, and which was 
well ftor’d with loofe Prces of ice; it did neverthelefs haftily. afcend at the 
begitning,and was foon after impell’d to-the former Height.of five Divifions: 
and an half; or thereabouts. ] 4 | 

6. Bat perhaps forte amends may be mace for the difaiter of the Wea- - 
ther-glafs, by adding, that I found by: another Trial, that the Condenfa- - 
tion of Liquors by fach Colds, as weare wont to have, or-€an eafily pro- - 
duce here, is nothing nett fo-preat a5. one: would: imagine.-And though 
for want ofa Glafs-ball, farnifh’d witha. neck flender.enough, 1 could 
not make the: Experiment fo mich to lina ae perhaps elfel 
might have done; yet the goodnefs of ‘the {cales, I made ufe of,and fome | 
greater cafe, than poflibly every..Experimonte:. would. have:employ’d, . 
may make the following Obfervation-Luciferows.-- 
9, We took:then.( ona cold; bute not frofty day.) oyl of Torcpentine, as « 
a Licuer, whofe being free from phlegm or water, we could eafily 
be more eertain of, than if we employ’d fpirit of Wine; and.this | 
oy? it felf we reéttifi’d in ia wat heat, to make it the more pure and “ 
fabtle. Then we took a {mail:round veflel of clear glafs furnifh’d with a 
cenaveniently long fem: or pipe , and: having firft-weighed theglafsalone ~ 
in-a: pait of ‘very good: fcales, we found it to weigh-34,:31, 567 gr. 
then putting in oyl:of Turpentine, till it fil!’d the reund part of the - 
Giafs, and afcended.a little way.into the ftem , we carefully mark’d with 
a Diamond on the outfide of the Glafs, how high. it reach’d, ‘and then 
weigh’d the Glafs and the Oy! together which: weight 71), svii, and 
344 pr. then we put in by degtees a quarterof a Drachm, and with aDi- 
amond carefully’ mark’d ,. how ‘high it reach’d inthe pipe, and {0 we con- - 
Gayed putting in Several Quantities of oyl, {till carefully weighing _ 

| : _ parcel - 
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‘ parcel in the fcale, and marking its height on the outfide of the Glafe 
(which wedid inorder to a certain defign , and found it a work tedious 
and troublefome enough ) till the Liquor.and the Glafs together weighed 
iij; $),4 grains ; then we put fair water into an open mouth’d Glafs, 
in which we alfo plac’d the little Bolt¢head with: oyL of Turpentine,and by 
* Sec the latter {uch acircumpofition of falt and {now ,as is * hereafter to 
Part of he next beoften mention’d,we made the water, which was contain’d 
Fitle. inthe wide mouth’d Glaffes, and by which the Spherical part 

- of the Bolt-head,containing.the Oy, was furrounded,we madethis water, 
[ fay,begin to freez,and when we perceiv’d a little Ice to be produc’d in 
it,we carefully mack’d with a Diamond to what part of the ftem the oyl of 
‘Turpentine was-fubfided, and then transferring the Bolt-head ihto a mix- 


‘ture of fnow aud falt, where we kept it foran hour or two, till we © 


_ could perceive it to fall no lower, and marking with a Diamond this 
ftation alfo of the Liquor, we afterwards remov’d the Glafs into a 
warmer Air, till the Oyl by expanding it felf had regain’d the high- 
eft mark, whence it had begun- to fink. Theninto a very little Glafs, 
<arefully counte;pois’d in a: pair of exacter fcalesthan the former, we 
gently poured:out of the Oyl, till what remain’d refted againft that 
mark on the outfideof the ftem, to which it fell, when the water began 
to freez : and this-we found to amount. to fomewhat above o} grains, 
fo that for conveniency of. reckoning,we may: fafely enough take the Intire 
numbe7,of 10. grains. “After this-we poured out of the remaining oy] into 
the fame ‘little Glafs, till, what refted in the Pipe, was even with that 
mark, to whichthe {now and falt had made it fall, and this parcel of oyl 
hapned to be almoft precifely of the fame weight with the other ; fo that 
in this Trial ( for perhaps ig others, which it weretherefore worth while 
to make , the degree of Cold may much vary theEvents ) the Artificial 
way of .freczing ,~we employ’d, ‘made the oyl fubfide as much after it 
had been refrigerated and condens’d by.a cold capable of freezing water, 
as that degree of Cold had been ableto condenfe it at firft. -And laftly, 


having deducted the weight of the Glafs from the weight.of the whole 


Oy] and Glafs, to obtain: the weight.of the oyl alone ; and having divi- 
ded the weight ef the whole Oyl, fr/t, by that ef the former parcel, 
we have mentioned to be ten grains, and then hy the faperadded weight of 
the fecond parcel, we took out, ( both which parcels together we eftimated 
at twenty grains, )we found that rectifi’d oyl of Turpentine ofa mo- 
derate temper, being expos’d to fucha degree of Cold, as would fircez. 
common water, did by fhrinking lofe but about a ninty fourth part of its 
j kulk, and being reduc’d to as greata degree of Cold as we could bring it 
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‘to by fnotv and falt; ev’n then it lof but sboxta forty feventh part of 
its Bulk ; | fay about, becaufe | thought it needlefs as well as tedious to 
mind fractions and little odd numbers, efpecially fince, as we formerly 
intimated, it.was fcarce poflible to arrive ata great exactnefs in fucha 
Neck, as that of our Bolthead, though it were proportionable enough 
to the Ball, and chofen among feve.al, that were purpofely procur’d for 
the trying of Experiments. | 

8. There are fome other Trials about the Degrees of Cold, which 
for want of Ice and other Accommodations we could not make, as we 
would have done, oftew; nor fhall {carce be able to do it, till more 
fciendly Circumftances affo-d us an opportunity: And yet becaufe our 
Trials, though not. profecuted as far as we thought, may poflibly prove 
unwelcome, we will fubjoyn fomething about two of the chiefelt 
of them. 

9. The one. was.defign’d to meafure in what proportion water ofa 
moderate degree of Coldnels, would be-made to forink by the’ circumpoli- 
tion of fnow and falt before it begin by Congelation to expand itfelf:.of | 
this, what we fhall here take notice, is only, That bya Trial purpofely 
made with. common water, in a round Glafs furnifh’d with,a Jong 
ftem, we found the water in that ftem to fubfide fo very little, that, 
whether or no it: were infenfible, it was inconfiderable. But probably 
a greater Quantity of water, anda flenderer ftem, would have made the 
fhrinking’ of the Liquor more Notable, ; and upon.that Account tis, that 
I here mention It. : Sw she. % 

10. The other. -Thing was, to meafure by the differing weight ard 
Denfity-of the fame portion of water, what change was produc’d in it, be- 
twixt the hotteft time of Summer, and firfl-a glaciating Degree of Cold, — 
and then the higheft we could produce by Art. And in order to this, 
we weigird witha pair of exact {cales, a glals bubble heavier than water, in 
that liquor, when it feemed to be at a moderate Temper, as to Coldnefs, 
and by the Diminution, which. we-found -of the glaffes weight in the wa- 
ter, we eafily collected, according tothe Rules -of the Hydroftaticks, the 
weight of as much water, as is equal in bulk to the glafs Bubble, and there- 
by the Proportion betwixt the -glafs and an.equal bulkof fuch water, as 
we firft weighed. it in; then by tke application.of {new and falt, we made 
that water begin to freez, and weighing in it again the fame bubble “twas 
eafie to collect by the Decrement of its weight in this refrigerated water, 
what Proportion an equal Bulk-of the liquor did shen bear to the Glais ; 
and by comparing thefe two dilfering Proportions together, we werc al- 


ffted to make.an Eftimate,;. how much.the water was made more hea- 
| I. | . vy 
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vy, and denfe by the Aétion of a freezing degree of Cold: After- 
wards taking our time in Summer, we.thought fit in the fameiparcel of 
water (that had been purpofely referved in a glafs ) to weigh thefame 


bubble, that by the difference of.its weight: in the. w-ter, .when made 


much lighter. by: the heat of the ambient Air,-we might obtain the In- 
formation we defir’d: to which weshall add. , That we alfo recommend-. 


ed to fome: Virtuofi, that were likely to have the bree | of teagthes 2 


Us, that fuch an. Experiment might be procured to be made in the mi 
of Summer-in fome-part of Jraly, by the help of the there not -unfrequent 


Conveniency of :2 Confervatory of {now , wherein the water might be - 


reduc’d to freez before the end of the famehoure, at whofe beginning the 
there warmer Air had given. it its: greateft Expanfion, and {fo the .Diffe- 


rence betwixt the Denfity of the fame parcel of water might be the more . 


confpicuous. But as I have not received any Account of my Defires 
from abroad, fo comiag now at home to review the Memorial, I cauf- 
ed to be written of the newly mention’d Obfervation, I find ; that 


none the negligence or Miftake of an. Amannenfis, there muft needs be a 
Mani 


ifeft oyerfight committed in the fetting down the Numbers which my 
Memory does not now enablemeto repairs And the feafon being-now. 
imp;oper to repeat the Experiment, as well as the numerical parcel of wa- 


ter [had kept , and I employed-both times, being thrown away, | think it . 


may be fufficient, if not too much, to-have thus particularly intimated the 


way we took,without adding the Cautions,wherewith we. proceeded, nor - 
_ what Trials we made.to.the fame: purpofe with high rectifi’d fpirit of .; 


Wine, fince unlucky accidents fruftrated-our Attempts. 


11. Whether the making of thefekind of -Trials, withthe waters of .. ” 


the particular Rivers or Seas, men are to fail on, may afford any wefnl -: 


eftimate , if ,and how mach, Ships and other Veflels, may on-thofe wae 


ters be fafely loaden more im Winter-than in Summer, maybe anEnqui | 


ry, of which I fhalf not in this place take any further Notice, than to in- 
timate thus much, .That the difference betwixt water highly refrigera, 


! 


ted, and that which is but of an ufual degree of coldnefs, is not fo great . 
asfomeLearned Moderns feem to have thought. For on-a Day, which | 
(though made cold by fnow. intermingled: with the rain that then fell ) - 


was not a froft, we took common, water, and weighed it in a glafs 


Bubble, whofe weight in the Air was 150. grains,and this Bubble weigh’d - 
in.that water, loft. fo much of its former-weight,as to weigh about 283 - 


grains: and then by fnow andfalt , reducing that water tofuch adegree 


of Cokdnefs, that it began to be turned into lee about the infide of a {mall | 


open glafs that containd it, we.found the fame: Bubble .not.to.weigh 


a 


at... 
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at all above one eighth part of a grain lefs than it did before: So that 
if we may judge of the fhrinking and condenfation of the water by the Incre- 
went of weight, it fhrunk but about a 230. part of its former Bulk,and this 
according to a pair of {cales, that would turn with about the 32. part of a 
grain: which may keep us frem wondring at what. we lately delivered con- 
cerning the very inconfiderable fubfidence' of the water , we expofed to 
Seow and ‘fale in a fmall Bolthead. And it may alfo makethat the more 
probable,which we not long fince related about the oyl of Turpentines not _ 
Jofing much above a 100. part of its Bulk,by being expos’d to fuch a degree 
of cold, as made water begin to freez . Whether we may from this, and 
fom the formerly recited Experiment, of the great {ubfidence of {pirit of 
Wine ina feal’d Weather-glaG, fafely conclude, . thefe fubtile diftill’d Li- 

sto be much more fenfible than waters of Cold,as well as of Heat, fur- 

Trials will beft refolve; and thefe I hayenot now fo much: opportuni- 
ty,a8 I could with, to purfue. Sn 

12. But they that have amindto profecute Experiments of this kind, 
and others, that relate to. the. Degrees of Cold, may perchance be fomewhat 
aflifted even by. thele Relations ,..and. efpecially by thofe Paflages that 
mention the ufe- ef the. feal’d Weather-glafs , furnifh’d with {pirit of 
Wine, and of thofe wherein a drop of Liquor is kept pendulous. For 
the former: of thefebeing not fubject.to the Alterations of the Atmo- 
fpheres Gravitation,(mor as may be probably fuppos’d, by reafon of the 
ftrength of the hightrectifi'd fpirit of Wine ) «to be. frozen, ‘by fending the 
fame Weather-glafs ( which'‘may be madeportable enough, as I have tri- 
ed by tranfporting one of them in a Gafe that might be eafily carri’d.even 
i a Pocket) from one Country-to another, one may: make far better 
Difcoveries of the differing Degrees of Coldnefsin differing Regions, ahd 
know (fomewhat near )--how much the Air even of A4s{covy ; or Norway, . 
or Greenland it felf, iscolder than that of England , or any other Countrey, 
whence the Weather-glafs.fhallbe fent: The Inftrument being accompa- 
nied with a Memorial of the Degree,it ftood..at,. when. expos’d ‘to [uch a 
Cold,as made water begin to freez. 

13. The other Thermometer , where a drop of Liquor is kept pendu- 
lous , may not only be employ’d in fuch cafes, where the Pipe and 
Bubble can be erected: upon the Horrzon, but by reafon, thatthe outward 
Air will indifferently impel the Bubble laterally or upwards, upon the 
Refrigeration of the inward, and that the Bubble will not barely by its 
weight [deop out ofthe inverted Inftrament , becaufe of the reliftance 
of the fubjacent outward Air ;~-for thefe caufes, I fay, fuch a Thermo- 
cope may ,as we have tii’d, be alfo us’d, where the Pipe fhall be held 

[2 Horizontal, 
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Horizontal, or inclin’d, er even. Perpendiculatly downwards; fo that 
the flat part of the Bubble may be appli’d to difcover the Coldnefs 
either of the Wall,or of the Seelingof aroom, or other Bodies however 
ficuatcd. And if the Pipe be made long and even, ( as f{ometimes we em® 
ploy one above a foot long )not only fenfible, but- great Effects. of very 
little Difparities in the Coldnefs of Bodies , to which the Inftrument is 
appli’d , may with ‘pleafure be obferved. And the fame drop of liquor 
may be long enough preferv’d ufeful in the Pipe.- But this Advertifement 
I fhall give, that as fenfible as this Inftrument appears to beof thenicer 
Differences of Coldnefs; as of Heat; yet they that fhall have the Curioft 
ty toexamine with it,as | have done, the Temperature, I fay not, of more 
refembling Bodies, .bue of Liquors, that may be thought to have their 
parts fo differingly agitated, as common Water, high rettifi'd fpirit of 
Wine, and evenrectih’d oy] of ‘Turpentine, (1 add:not Déphlegm’d oyl of 
Vitriol, becaufe of fome odd Phenomena not here to be inlifted on) will 
perhaps find the Event fo little ; in many ‘cafes ,. anfwer the. Expectation 
he would have had of uniformly finding great Difparities in their a€tual 
Coldnefs, if he had not met with this Advertifement, that he will not 
much wonder, that a Perfon, who wants.not other Employments for his _. 
_ Time, was willing to decline fo tedious and nice a Task. | 








Title ‘Ve “4 


Experiments touching the Téndency of (Cold Upwards or 
Down wards. . 


1.~y> Hough, after the confidetation ofthe fphere-of Activity of Cold; 
T it would be the moft proper place to take fome Notice of the Dz- 
retlion of its Attivity, yet becaufe one of the Experiments, that belong 
to This head, is of great ufe to facilitate the trial of many of thofe, that. 
ollow , throughout :this. whole Collection; we will no oy oa delay ta 
fay fomething of this matter, namely, in what Line, or, if you pleafej 
towards what part the frigefactive vertue of cold Bodies. does operate 
the furtheft and the moft ftrongly.- | 
2. ’Tisa Known Doétrine among Philofophers, that the Diffufion of 
Heat tends chiefly upwards, as the fame of a Candle will burn many 
‘things held over it at a greater Diftance, than it would confiderably 


f 


Warm" ; 


ee _ 
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warin thenr at, in cafe they were held beneath its level, or even by its 
fides: and tistrue , that im all cafes vulgarly taken notice of, the obfer- 
vation , for reafons elfewhere difcourfed of, holds well enough; and 
therefore it may be worth enquiry, whcther in Cold, which. is generally 
looked upon as the contrary Quality to Heat, the diffufion ( from cold bo- 
dies )be made more {trongly.downwards, than either upwards or towards 
the fides. 

‘About this matter,]-can as yet find antong my Notes but the two fol- 
lowing Experiments,and thofe not both together. 

[ A very thin bubble was blown. at a Lamp, and purpofely made flat at 


the bottom , that it might be the more expofed to the cold, and it 


was fufpended by a {tring within a pretty deal lefs than an. inch of.a mix- 
ture of beaten Ice and Salt, wherewith we had half fill’d a conveniently 
larze wide-mouth’d glafs, but we coufd not find, that a cold, Capable 
of freezing, did {trike fo high upwards, for the water in the bubble 
remained altogether unfrozen; which agrees very well with what we have 
obferved, that a mixture of ice and falt did not congeal the vapou-s, that 
wandered through the Ait, above halfa barley corns breadth higher, than 
the mixture inthe Glafs reached. } - 

3. [ Amixture of fnow and salt being put into a vial with a Jong neck, 
the round part of it was by a weight kept under water, out of which be-- 
ing taken after a while,the outfide of the glafs beneath the furface of the 
water was cafed with folid Ice, N.B.efpecially about the bottom of the vie 
al, of greater hardnefs and thicknefs than any one could eafily imagine.] | 

4. hus far thenotes,from which neverthelefs I will net (hee 7 Come 
chide, though they feemto perfwade it, that the tendeney of the cold pros 
duced by Bodies qualified to freez others, is greater dowmwards than 
wpwards: For, the fatisfactory determination of that ‘matter may, for 
ought I know, require Trials more artificial and nice, thanthofe we 
have been reciting. And I could wihh, that I could find the laft of 
them to have been carefully repeated and regiftred, -becaufe it feems fome 
what ftrange,- that the Ice fhould be much thicker at-the bottom of the 


’ vial,than e:fewhere, in regard , that when we have, as-we very frequently 


have, put mixtures of fnow and falt into-vials, and left them in the open. 
Air, we generally obferv’d, thatthe outfide of: the Glafs was cas’d with 
Ice , or covered with hoar froft, directly over againft that part of the 
infide of the Giafs, wherein the frigorifick mixture was. So that part 
ofthe {now and falt refolving-one another, and falling down in the form 
of a liquor to the bottom, the unmelted part of the mixture would 
fleat upon this liquor, and the external [ce would appear i the 
Oating . 


“ 
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‘Hoating mixture; by which it was generated : So that as the mixture grew 
thinnec and thinner,fo would the Zone or girdle,if 1 may fo callit, of exter- 
nal Ice, grow narrower and narrower , till at length, when the {now was 
quite melted away,the external Ice would quickly alfo vanifh. But from 
this obfervation ¢ which we frequently made ) That as in fuch vials the Ice 
did not appear (as I juft now related ) above half'acorns breadth higher . 
than the mixture In the glafs , {olremember not to have obferved it much 
ower beneath the mixture ; frem thofe things, ;] fay, it may be probably 
‘conjectured, that even the coldeft Bodies (at leaft unlefs their Bulk alter the 
~cafe) do not diffufe their freezing vertue, either upwards or downwards to- 
‘any confiderable diftance. | 
sg. Thefe.trials ,-as I- was intimating , may fuggelt fome difficu'ties. 
about the laft of the two Experiments, tranfcribed out of my netes. 
But as ’tis evident thefe obfervations were made in the open Air, by the 
freezing of its roving vapours, and the mentioned Experiment was made . 
‘under water, fo how much this difference of medsums may alter the cafe, 
as to the way of the Diffufion of cold, I dare not, till further trial, bold. 
‘ly determine,efpecially finceone Circurnftance, to be under the next. Title 
Mentioned, about the freezing of Eggs, may pafs for an additional Experi- 
ment as to our prefent Enquiry: For the Cafes obtain’d by frozen Eggs 
; fufpended under water, which feem toargue,that the Diffufion of their cold 
: — every way,fince they were quite enclofed in the.tIce, they.had 
- produc a | 
: 6. Though the Experiment of freezing .water by'the Intervention -of 
alt and Jnow be not a new one for fubftance, yet [ hold .it not amis, te. 
Make a further mentionof iton this occafion. Becaufe that what I ama 
to deliver about it, isa Particular not taken notice of( that I know of )by 
‘others; the premifing of which, will, according to what we lately in- 
timated, much facilitate the trial of many of the Experiments to be fet 
‘down in the follawing part of thefe papers, and will indeed appear to be 
‘of no {mall moment in our whole Attempt.of Framing an Hiftory of Cold. 
For it has long feemed to me one:of the chief things, that has. hindered 
men from. making any confiderable progrefs in this matter, that whereas 
glafs-veflels.are generally much the moft preper to freez liquors in, be- 
‘caufe their tranfpatency. allows us to fee what changes the Cold makes in 
the liquors expofed to it ; the way-of freezing with falt and fnow, as it has 
been hitherto nfed, does almoft as little,.as the common .way of barel 
:expofing veflels to the cold Airin frofty weather , prevent the unfeafon- 
-able breaking of the glafles. For in both thefe ways, the water or other 
: liquor, ufually beginniug to freez atthe top, andit being the Nature of 
7 | | ‘Glaciation, 
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Glaciaton, as we fhall {ee anon, to diftend the water-and Aqueous Ii- 
guors it hardens, it is ufually and naturally confequent, that when the ~ 
upper croft of Ice is grown thick, and by reafon of the Expanfion of the - 
frozen liquor bears: hard with its-edges againft.the fides.of the glafs, .. 
ceatiguous to -it, the included Liquer, ( that is by degrees fucceflive- 
ly turned into Ice } requiring more. Roons. than before, and forcibly en -. 
deavouring to Expand it felf every way, finds it lefs difhcult tobu ft the . 
afs, than lift up the Ice; and confequently does. the former, and there- . 

fpoils the Experiment, before it be come.to perfection, or have let us 

fee what Nature would have done,. iffhe had pot been thus hindred in her 


Ke: 

q. The canfideratiea of this invited -me to alter the common way of | 
freezing, and-order. the. matter..fo, that. whenfoever 1 pleafed, the expo- 
fed liquor fhould not begin to freez at the top a: fides, but at the bottom, 
which tT concladed it. very eafie to do, by mingling the falt with that part 
only of the {fnow,. which was to lie beneath and about the bottomof the . 
gla I placedinit. For: by this means the fnow, that was contiguous . 
to the fides, was able but to cool the water, and difpofe it to Glaciation, _ 
whereas the-mingled fnow and falt , on which the bottom of the glafs reft- 
ed,did actually turn the neighbouring Liquor into Ice ; and lift up the in- . 
cumbent liquor toward the higher and empty parts of the glafs: And this . 
liquor alfo] could. afterwards freez at pleafure, without danger of breaking — 
the veflel., only. by fo applying falt and Snow to the fides of the glafs , that... 
they never reached; except perhaps at the very conclufion of the Experi- 
ment, fo high by a reafonable diftance,as the upper furface of the liquor.in. 
the glafs , fothat the faperior parts.ofthat liquor were always kept fluid, 
and capable of being ao) impell’d higher.and higher by the Expanfion of. 
the freezing parts of the fubjacent liquor. 

8. The{fpeculative inference that may be drawn from this Experiment, 
of making water begin to freez at the bottom, not the top, will be more 
properly taken notice of in another place; In the mean time. . 

I {ball only intimate by the way,that there is no great meceffi- In the Dif- 
ty of any nice proportion of falt to how, nor ef any exquifite ad eae 
mixture of them::a third o: fourth part or thereabouts of. fcietdumn, 
Sea-falt, in reference to the fnow, will not do amifs ; nor dol | 
wfaally put salt to all the fnow at once, unlefs in fome cafe, wherein I have. 
a mind to freez a liquor quickly,and make a {peedy-refolution ot the fnow 
and falt in order thereunto;to which I fhall only add,ehat by the way above 
mentioned, I do upon particular occafions make the expofed ngeee freez,. 
nat.at the hottom.or:the top,but next to what fide.of the Glafs | pleafe,ac- 


cording 
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cording to the Exigency of the Experiment, But ‘though it may fuffice 


to have hinted the Speculative Inference, that- may be drawn from this 
way of freezing Liquors, it will be expedient to give explicitely this pra- 
ctical Advertiiement, concerning it, that whereas it feems to have been 
taxen for granted, that fnow is neceflary in. this Artifice, and we our 
felves we-e for fome time led away with the reft, by that fuppofition ; 
yet that is but a-prefumption, and: ought to be removed as one very pre- 
judicial to thofe that with us defign the profecuting Experiments, in order 
to the#d:/tory of Cold. For {now is but feldom to be found on the ground 
in compa.ifon of Ice, and being but a Congeries of many {mall Ifickles 
with much Air intercepted among them, it isnot ( ceteris paribus ) near, 
fo durable asthe more intire Body offolid Ice; and yet we haye found by 


frequent Experience, that Ice well beaten ina Mortar , will-ferve our tu n | 
for Artificial Glaciations, as well, ( ifnot in fome refpects better ) as fhow, 


and therefore in this Hifto:y of Cold we indifferently prefcribe Snow and 
Salt, or Salt and Ice as the Ingredients. of our Glaciating Mixtures. . 
7 








Title VI. 


Exprriments and “Obfervatians touching the Prefer- 
urtion and Deftruétion of UES Apjles, 
and other ) Bodies.by Cold, 


4. JT isa Tradition common enough, though not here in Englarid 


yet among thofe that have given us Accounts of very cold coun- — 


treys ,that if Eggs or Apples, being frozen,be thawed near the fire, they 
will be ents {poyled, but ifthey be immerfed in cold water, the in-. 
ternal cold will be drawn out, as. they fuppofe,by the external, and the 


frozen Bodies will be harmlefly , though not fo quickly, thawed. 


This Traditon I thought fit;to examine, or only. becaufe it may be 


doubted, whether it will fucceed in our more Temperate Climate, and 


be ‘aufel love not to-relie-upon Traditions, when | have the opportunity 
to examine them ( efpecially -if no-one Credible Author affirms them. 
upon his pa:ticular knowledge, ) but alfo becaufe.L thought the Experi- 
ment, if true, might be fo varied and made ufe of, as to become /uce- 
ferous enough, and afford us divers Phenomena of cold, not fo eafie to be 
produced by the more. kaown ways. of experimenting. And according- 


ly . 
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ly having expofed fome of thefe Bodies toa cold that was judged fharp 
enough, we afterwards put them in water, but foand not the event an 
{wer our expectations, no Ice appearing to be generated; neverthe- 
lefs we were not hereby fo difcouraged, as not to repeat the Experiment 
( which we judged to be not unlikely.) with more folicitoufnefs and ad- 
vautage than before ; and having thereby brought it to fucceed, we af- 
terwards made feveral trials of it with feveral diftinét aims , but cannot 
now find.any Entry of divers of them. But thofe I have hitherto met with 
among my Notes, I fhall fubjoyn, as having in them fome Particelars , 
that may. afford ufeful hints to an Enquirer into the Hi/fory and Nature 
ef Cold. And I fhalkfet down together, and that in this place (though 
it would not otherwife be the moft proper ).thofel have met with, be- 
caufe fome Circumftances of one or-other of them may be of ufe to. us on 
feveral occafions in the prefent Treatife. 

2. [ An Egg weighin twelve drachms and one grain wrapt in.a 
wax’d paper ( to keep it from the liquor of the thawing fnow ) and fro- 
zen with {now and falt, wanted four grains of that weight: put into a-dihh 
of fair water there crufted as: much Ice about the outfide as: made the 
Egg and Ice fifteen-drachms and nine grains; the ice being taken off from 
the fhell, and the fhell very well dried, the Egg. was found to weigh 
twelve drachms and twelve grains; the Egg being b.oken,.was found al- 
moft quite thawed; theEgg frozen f{wam in water , -being thawd it 

funk. Jt | | | 
3.. [ We took two Eggs ftrongly frozen, and inaroom where there 
was a good fire, we put one of them into-a deep wooden-difh full of very 
cold water, and fet the other by it,. upon a table about two -yards from 
the fire, that they might be in Air of the fame temper as to heat and cold; 
then perceiving the Egg, that lay under water, to have obtained a thick 
cruft of Ice, we took it out ,. anddhaving Arft freed itfrom the Ice, Lroke 
it, and found that fome part of the white was not yet freed from a pretty 
ftore of little parcels of Ice, but the reft of the white ( which was much 
the greater part) and the Yolk feemed to be much what of the fame con- 
fiftence , asif the Egg had not formerly been. frozen, whereas the other 
Egg,that lay by upon the dry table,had not: only its whole white frozen 
into a confiftent Body, butthe Yolk it felf, though we faw no diftindt par- 
. ticles of Ice init, was grown fo hard that it cut juft like the Yolk of an Egg 
over boiled, and being cut quite through, fhewed us certain Concen- 
trical circles of fomewhat differing Colours, with a fpeck much whiter 
. than dny ofthem in the middle of the Yolk ; which laft circumftances , 
whether they we.e accidental or - further obfervation muft a ae 
7 : ote, 
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‘Note, that though we have not found above once , that frozen Eges 
would {wim , yet when he had broken fuch Eggs, the frozen white 
wouldfwim, but not the yolk. 
4 We afte.wards repeated the Experiment of laying two~frozen. 
Eggs near together inthe place above mentioned , the:one under water 5. 
and the othe: out ef it, tll that put in water had gota thick Icy c-uf, 
and by breakingof them both, prefently after o1e another, were .con- 
fctiiel in the Perfwafion, that frozen Eggs will thaw by great odds. 
( ceteris parsbus ) fafter when immerfed in water, than when forrounded 
only with Air. | | 
 §. [ We likewile took a‘frozen Egg, and from a fix’d place fufpended _ 
it fo by a flender packthread, that it hung quite under water without 

yet touching the veflel, that the water was in. This we did partly upon. 
another Defign , and partly to obferve, whether or nothelce would in 
this cafe be conifiderably thicker or thinner againft the lower parts of 
the Ege,as we formerly mention’d our felves to. have obferved it to be 
ve-y manifeftly at the lower parts of a glafs, which having Ice and Salt in. 
it, was immerfed under water; but when we took out the Ege, after we 
{aw that its Lcy cafe had covered the packthread.it was hung by, we found. 
_ thecafe upon breaking it , ofa thicknefs uniform enough to keep us from. 

concluding any thing from-this trial; fince , though there were a pretty 
deale of Ice generated at fo {mall a diftance from the cafe of the Egg, that 
it feemed to owe its Production to. the fame caufe; yet, which was 
fomewhat add, we did. not find , that this Ice ftuck to that which did 
immediately embrace the Egg, though we had fome faint fufpicion ,. 
that the Rudiments of it might have been very early parted from theEgg,. 
by fome little fhaking of the table occafioned by peoples pafling to and 


froin the room. 7] 7 : 

6. [,We took fome Pippins, and expofing them. to freez all night, and 
putting them the next morning into a Bafon of very cold: water (though in. 
a warmroom ) they were not long there without being inclofed with ca-. 
- des ofice of a confiderable thicknefs, Where note, 1. That that part of a. 
. floating Apple , that was immerfed under water, had a very much thick- 

er coat thanthe other part which remained above it. 2. That the extant 
part feemed likewife to be harder*than the immerfed. 3.. That one: 
of thefePippins being purpofely left ont ofthe Bafon, but layed by it, 
feemed upon cutting to be harder and more frozen than thofe Apples 
which had been put into the water, which {carce feemed to be at all har- 
der than ordinary Pippins, that had never been fet to fieez, at leaft as to 
thofe parts af the Apples that were. near the rinde, and confequently 
| | | neat 
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Mear-the Ice. 4. That neither frozen Pippins nor frozea Eggs, notwith. 
ftanding their great power of turaing part of the contiguous water into 
Ice, did appear to Us to detain or congeal any of the roying vapours of the 
Air, as Ice or Snow included with Salt in glafles is ( as we have formerly 
obferved ) atcuftomed very remarkably to do. }. 
>. [ We took Eggs, and froze them with Ice and fale, till the fhells 
of them. were made tocrack, than we took them ont, and put one of 
them in Milk,two of them ina wide Drinking Glafs full of Beer, and two 
more in a large Glafs, wherein we covered them with Sack, that was 
poured in tillit reached much higher in the Glafs than the Eggs. But 
none of thele trials produc’d, as we could perceive one grain of ice. ] 
And being defirous to fee, whether the Acid {alt of Vinegar, or the Cold 
ina well frozen Egg, would have the chiefe Operation, if thofe two Bodies 
were put together: 1found upon. Trial, that ‘the Saline parts of the 
Vinegar began to diflolve the Egg hell, as appeared by the much alte- 
red Colour of it, but the Cold of the icein the Eggs was not able to freez 
any part of the water or bapa of the Vinegar. : | 
8. We had alfo thoughts of trying whether or no pieces of Iron of fe- 
veral fhapes and bignefles, being for divers daysand nights expofed to the 
freezing Air, and afterwards immerfed in water, would produce any ice, — 
as frozen Eggs and Apples do. For the Brittlenefs of the Laths of Stone- 
Bows in fharp frofts, together with other obfervations elfewhere menti- 
on’d, feem to argue, that ( toufe a popular phrafe ) the Froft does allo | 
get into thefe Bedics. And I have been affured by one, whom the Trials, 
I had made with Eges and Apples, invited me to confult, that a great 
Cheefe, he immerfed in water ina Cold Countrey, was prefently cove- 
red aver withice. But though, as I faid, I had thoughts of making the 
above mentioned Trials, yet for want of a froft fulficiently durable , 1 
was not able to effect what !defign’d. But thus machIeri’d, Thag though 
Il kept good Lumps of Iron, and as | remember of other Metalls, befides 
pieces of Glafs, and a ftone or two of a convenient fize, in {iow and falt , 
| know not how much longer, then would have fuflic’d to make Eggs or 
Apples, or furcht kind of things fit to produce ftoreof ice in water, upon 
their being thaw’d therein; yet we could not find, that upon the imme:- 
fing the feveral newly ome Mineral Bodie, there was the leaft ice pro- 
duced is the cokl water, where we kept them covered. | muft not ne- 
verthele(s omit to make fome mention of that which lately feem’d to hap-. 
pen at the door of our own Labo-atory (refpecting the North Ealt) 
where fome Glafles, newly hrought from the fhop, and not imployed, 
lgiag in a Basket, as they poured ia into one of them to rince it , part 
ges és 


(78). 7 


of it was prefently tnrned into ice, whileft one of my Domefticks held jit © 


‘inthis hand, who coming prefently to fhew it me, I fufpetted'the ice 
might have come from , or rather with the water that was poured into 
the Glafs, but upon enquiring was affured of the Contrary. 

9. ButhereI muft not omit another trial relating to the former Ex- 
periments, which may feem fomewhat odd, if its Event prove con- 
{tantly the fame, asswhen. we tried it. For after thefe and divers other 
Experiments made, with-frozen Eggs and Apples, we thought it might be 
worth the examining, whether or nolce andthe Liquors of thefe Con- 
cretes would produce the like cffeéts, as Frozen Eggs and: Apples; and be- 
caufe’tis ufually.an eafier way,than that which ismorecommon of bring- 
ing Bodies, whofe degree of cold is more languid, to freez water , to in- 


chide’ them- with ice or frow in a fingle vial , and:fo put them uporr. 
acting only upon the minute, and eafily congealable vapours that wander - 
in the Air: wetook-that Courfe in the trials we ‘are mentioning, whofe~. 


fuccefs is thus briefly. fet down in one of our notes. 


{ 10. Ice and Juice of Pippins well fhaken togethern‘a fingle vial,pro- - 


duced abnndance of dew, but we-could not fatisfie- our felves, that it 
produced-any fce.] . 


- Cat. Adfo Ice and the white of an Ege moderately beaten into a Li~- 
quor, were tried, with juft the like fuccefs: But thefe trials having {carce’- 


been made-above once, and at moft but twice, are to be repeated. ] © 

12. As for what is faid-, That Eggs and Apples thaw’d in the water, 
are better preferv’d than thaw’d by-the fires -fide, wetri’d it in Pippins 
( for in Eggs the Experiment is not fo-eafy and quickly made’) and as 
_ far as we could difcern, found it true, and fomewhat wondredto fee, how 

foon, and how much putrefaction was induc’d into thofe loofely con- 
texed Bodies by an overhafty thawing, _ 

13. If#ve may believe the Relations of Navigators, and others of good 
Credit ( of-one or two of whom I had the opportunity to make Inqui- 
Ty ) there may be good ufe made of what happens in the different ways 
of thawing Eggs and Apples , by-applying the Obfervation to other Bo- 
dies, and: even to Men, that happento be dangeroufly nipp’d by exceflive 
Cold. For it is a known Obfervation. among thofe, that have inhabited 


or vifited the Northe-n Climates, that ifthofe, whofe hands‘or feet, or 


faces happen to be frozen, appreacirthem too near or haftily to the -fire , 
they are in danger of lofing , or at leaft much prejudicing the overha- 
ftily thaw’d parts. (Upon divers of us (faies Captain Fames {Peaking of 
hiscompanions ) had the cold rais’d Blifters as-big as Walnuts. This we ima- 
gined to cone, by reafon that they came too haftily to the frre.) And waaay vd 


they 


- 
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they that are more catefultobe fafely than quickly delivered from the 
paiofal cold, are wont, before they come near the fire, whether it be 
open or. in. Stoves, either well to wath their hands, or other frozen 
parts, in very cold water, or elfe forub them well with Snow it felf. 
And this brings into my mind, that | fometimes indeavoured to find by 
trial, what Beef long expofed to freez and differingly thaw’d,would teach 
me by way of confirmation of this Tradition, but being then oblig’d to 
unfeafonable Removes from the place where 1 made my Trials, they did 
not. for.that Reafon afford.me the fatisfaction I defir’ds but meeting with 
an intelligent perfon, that had been an houfekeepez in AMfufcovy , and en- 
quiring of him whether he had obferved any thing about this matter, 
he told me, that having once had two very large Cheefes frozen,he thaw’d 
one of them into water, and the other ina Stove, but found, that .thawing 
in water was much tlie better way of the two, and I was well: pleafed to 
be anfwered by him, that the Cheefe, thaw’d m water, did foom acqui ¢ 
the. ein a Cruft.of ice.. | 
- 14. But mo.e memorable-is that Relation, which 1 remember I have 
read in theexperienc’d Chjrurgion Fabritus Hildanus’s Treatife of Gan- 
greens , where he relates from credible Teftimony, how the whole Body 
of a Man was fuccesfully thaw’d, and which is more ftrange, cas’d all over 
with ice, by being handled as our Eggs and Apples were. His own words, 
becaufe the Narrative may prove of fome ufe,] fhall fubjoyn, and they are 
thefe; Narravit mibi vir quidam nobilis & fide dignus, fe,cum eAs.. Curt gs 
Regiones peragraret, inci diffe aliquandoin Viatorem fecundum Vi-  Fabrisius 
am frigore rigidum, ac pene mortunm, quem plauftro {no impofitums  Hildesus 
cum deduxiffet in Diverforinm, hofpes ilico demerit in frigidam, 4¢ Gangr. 
quo fatto undequaque sta erupit Gelu, ut ipfius Corpus glacie, fen fer- Cae oe eg 
reo Thorase contethum con[piceretur.Tum quaque propinatum slli aje- as 
bat Cyathum ampliorem Hydromelitis, quo ills few look ordinario utuntur, addito 
pulvere Cinnamomi,Caryophellorum & Macis, undeSudor in let&o provecatus eft; 
atque ita egrum ad fe rediiffe ami(fis duntaxat manuum &- pedum-extremis 'Ar- 
ticulis.Hinc intellogimus banc Metho dum fanandi-congelates veram ac nutam effe, 
ac cam etiam probat Summus Philofophus qui -reciones ilas frequentavit, Xe. 
15. The Experiment deliver*d at the Beginning of this Title, ( of 
fpeedily producing ice on the outfide of frozen Eggs and A pples, by im- 
merfing rhemin. Cold water ) I take to-be one of the twoor three moft 
illuftrious, 1 have hitherte met with about.congelation ; and as likely as 
any co affitt us to inveftigate the .caufes of it. But.though the Phenomena 
Seem very favourable to their sila that fuppofe congelation to be 
eflected by the ingrefs of frigori ia into the water or other Bodies 
: 3 a. t 
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tobe eongeaPd: yet ( for fome reafons) F fhall net here offer ta draw 
any fpeculative inference from the Experiment , contenting my felf to 


have he-e, and at the beginning of this Section hinted sn tranfite the 


hopefulnels of its proving Luciferous. — . 
16. But J remember that the Title of this Section promifes fomething 
corcerning the prefervation and deftruction of other inanimate Bodies , 


as well as Eggs and Apples, by Cold, butas that intimated promife ~ 


makes the laft pact of the Title, fo what I have to deliver on this fubject 
muft not be expected to bé ether than the laft part of this Section. And. 
indeed to be able toadd much to that little, which is generally known 
about this fubject, I. fhould either have liv’din colder Climates than 
ours, or have had, which I had not, the opportugity of making Experi- 
ments , that require length of time. And the.efore | fhall only propofe a 
general Confideration about this matter, ard fubjoyn a few of the 
chief Obfervations 1 have met with in Navigaters or others about it. Thae 


then, which I would premife in general, isonly this, That whether Bo-. 


dies be frozenby the ingrefs of frigorifick Atoms, which by their intru- 
ding in fwarms , can fcarce avoid difcompofing the Texture of the Bo- 
dy, or whether it be made by the recefs of fome matter, that did before 
Congelation, more firongty agitate its parts; which way foever, I fay, 
freezing is effected, ’ tis manifeft, that the Nature of a frezen Body is, 
at leaft for the time, much alter’d,.and therefore we thought fit to place 
it among our general Articles of Inquiry about Cold, what the effects. 
of it may be as te the Confervation or Deftructionof the Textures of Be- 
dies. But as for the duly profecuting this inquiry, we do;.as we lately in- 
timated, want the time and conveniency , we judge needtul for fuch a 
work, the matter feeming to require, that it be watchfully and contde- 
- Yately manag’d, and that both the Nature of particulas > and the 
differing degrees of Cold, and the differing times wherein the Condition 
of the expos’d Body ts eimated , be taker into Confidecation. For we 
find, that a moderate degree of Cold prefe. ves many Bodies, and that gla- 
- €ration deftreys, or at leat prejudices moft others ( probably by dif- 
asa she vitiating their Texture ) when they comete be thaw’d, 
though whileft the Froft is im them, it kecpalmoft all Bodies fromdifclofing 
any putrefaction. | 


17. This being the general Confideration I intended to propefe, it re. 


mains that I add out of credible Writers, or other Relators, fome Obfer- 
vations to illuftrate and confirm. the chief particulars cemprehended 


in it. 
Audfich, that a naodesate degree of cold conduces much to the prefer- 
vation 
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vation of the greateft pact of inanimate Bodies, is athing vulgarly ta- 
ken notice of and acknowledg’d. And I donot readily remember any. 
inftances that manifeft , that any degree of Cold, though more then mo- 
derate, p. Ovided it fall fhort of pees the Bodies expos’d to it, does 
Ipoi| them. Regis Adutinenfes ( faies the indultrious Bartholinus ) 
uivemboc fine arte compattam fervant in Cells Nivariiw, in quibus ~ mae 
fervente aftate vidi carnes matlatornm Animalium a putredine din wae a 
fe confervaffe. The next thing I fhall mention to our prefent ae 
purpofe, isa memorable paflage in Captain Fames’s Voyage, which fhews, 
that fo greata Degree af Cold, as may be fuppos’dto have reign’d in 
his fhip , that was frozen up all the Winter in one of the Coldeft Regi- | 
ons ofthe World, was not great enough to fpoilthe meat and drink ; 
that had layed all that time under water ,. becaufe it feems by the fto- 
ry, that they were not actually frozen ; the words of his Journal a:e 
thefe.By the ninth of May we were come to, and got up our five Bar- ee 2 
vels of Beef and Pork, and had four Buts of Becr,and one of Cider, ae dae 
which God had preferved for ws: it had layen under water all the Winter 4 yet 
we could not perceive, that it was any thing the worfe ; which is the more 
gefaarkable, becaufe of what we fhall note by and. by , both ‘out of other 
Books, and even.out of this, about what became of a ftronger Liquor 
than Beer, once brought: to Glaciation: And. it feems our Navigator 
found Cold, if extteamly intended, {o deftructivea thing, that he thought 
fit to take notice in his Journal, Thateven a Cable having Jayen Par. 
ander the ice all the Winter,was not ix Fune found.a jot the worfe. ~ “© iia 

18. And it feems by a paflage in Simlerws’s account of the usipes that 
even I{ntire Bodies may be very long preferved by fnew, and, as far as I 
can guels by the ftory, without glaciation. Refert ( faies Bartholinus , {pea- 
king of him ) s# Rhetis apnd Rinwaldios,nivinm ¢ monte ruentinm Barthel, do 
moles fyluam & proceras Abietes dejeciffe, accidiffe etiam Heluetso figure ee 
wlitie per Alpes iter faciente ut 60. homines-G plures eadem ni- pee 79, 
vis conglobatione opprimerentur. Hoc scitur Nivium tumulo fepults, 
ad Tempus eEftatis delitefcunt, quo foluta nonmihil Nive Decidua, Corpora 
mortna inviolata patent, fi ab amicis, vel-tranjenntibasquarantur. ¥édimus ipfi 
trifte hoc fpettaculum, &c. | , ae 

19. Secondly, I could alledge many inftances to fhew, that many, if 
not moft inanimate Bodies , (I fay szanimate , becaufe of the Gangrenes 
and Sphacelations that often rob living men of frezen Tees, Nofes, and 
fometimes other parts ) if they be actually frozen, will not difclofe any 
putrefaction, whileft they continue in that ftate. Noris this much to be 
wondred at, fince whether he will fuppofe, that in Glaciation the moult 
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- ead fluid parts. are wedg’d in by intruding fwarms of frigorifick Atomes, 

- or that thofe reftlefs particles, that were wont tokeep the Body fluid or 
foft, are called-forth of it, be the caufe of glaciation, which foever of 


athele two. ways-we pitch upon, we muft m frozen Bodies conceive an un- — 


wonted reft to be produced of thofe movable particles , whofe internal 
‘tommotions,. and diforderly coalitions and Avolations, .are either the 
Caufes, or the neceflary Goncomitants of Corruption. a 
20. Onthis Occafionl remember that mecting with a knowing Man, 
whofe affairs ftopp’d him during the Winter upon che Coafts of Sweden 
and Denmark, being defirous to learn of him, how long they could in thofe 
_.colder Climates preferve in Winter Dead Bodies unburied, and yet un- 
corrupted, he told-me, he had opportunity to obferve that though the 
froft lafted, asic ufually did in-that feafon, three or four moneths toge- 
ther, or longer, the Bodies might-without any Embalming , or other 
Artificial way of prefervation , be kept untainted by the bare coldnefs 


- ofthe Air. Of Bodies lafting long unputrified in ice, Navigators and - 


“others have afforded us-feveral inftances , but we will mention two, be- 
. caufe they-contain fomething more remarkable than.the reft. The one 
| is thus delivered by Bartholinu:. ‘Netandum, Corpora occiforuns 
serie de hyeme eodem pofitu, eademaque figurapermanere rigida, qua ante ea 
| a 83. em deprehenfa funt. -Vifum id extra urbem nostram,quum 11.Feb. 

1659. oppuguantes hoftes repellerentur, magnaque ftrage occumbe- 

rent: alti enim rigidé tratum vultum off endebant, alis oculos elatos, alii ore didu- 


. Coringentes,alis Brachits extenfis gladin minari, alii er is proftratijacebant. - 


‘Imo ex mari gelato, primo vere refoluto, eques equofuo infidens integer emerfit 
nefcio quid manibustenens. The other inftance is afforded us by 


Capt. Captain Fames’s Journal, and is by him thus delivered. Jn the E- 
ane *. —-vening ( of the 18. of Aday) the Adafter of our {hip, after Burial 


pig. 76. returned aboard fhip, and looking about her, difcovered fome. pare 
« of our Gummer under the Gun-room ports. This man we bad commit~ 
ted to Sea at a good diftance fromthe [oip, and in decp water near fix moneths 
before. The 1o.anthe morning Ifent mento dig him out, he was faft inthe Ice, bis 
head downwards, and his heel.npwards, for he had but one-Leg; and the Plaifter 

was as yet at his wound: in the afternoonthe digged bimclear out, after all which 
" time he was as free from noifonme|s, as when we firft committed him to Sea. This 
alteration had the Ice and waser and time only wrought on bim,that his flelhwould 


flip up and dewn upon his Bones like a Glove on a mans hand. But there is one - 


pertinent particular more, which if it be ftri@tly true, is fo very remarka- 
ble,that I cannot on this occafion forbear to annex it, whichis; That accor- 
ding to the relationof the Merchants of Copenhagen, that return thither 

| | from 
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from Spstxberg, 2 place in Greevland,the extreme Cold will there pion) 4: 
. fidfer nothing to putrifie and corrupt, infomuch that Buried Bodves pare i 
are preferved 30. years smire and snviolated by any rottenne|s. Cap. 12. 
21. Thirdly,- though. whileft Bodies continue frozen, the. 
cold (as may be fuppofed ) by arrefting the infenfible particles,from whofe 
tumultuary motions, and diforderly Avolations Corruption is wont ‘to 
proceed, may keep the ill- operations of Cold. upon the violated Tex- 
tures of Bodies from appearing, yet when once that impediment is remo- 
ved, divers Bodies make hafte to difcover , that their Texture was dif- 
compos’d, if not quite vitiated by the exceflive cold. I. might alledge om 
this occafion, that Ihave fhewn divers ingenious Men by. an Experi- 
ment I have taught inanother * Treatife,that the change pro- _ 
duc’d in the Textures of fome Bodies by glaciation, may be * Of she ufe- 
made manifeft even to the fight.For by erie an Oxes Eye, ee. 
the Chryftaline hamour which in its natural. ftate is tranfpa- 43 Philofe 
rent enough, to deferve its Name of Chryftaline, though not phy 
Avid enough to deferve the Name of humour, loft with its for- ; 
mer Textoreall its Diaphaneity, and being cut in two with a fharp knife, 
appeared quite throughout very white. But for confirmation of this! fhail 
rather add, that I remember, that the perfon formerly mention’d , that 
had made trial of ‘the two Cheefes, confefs’dto me, That, though that 
which. had been: thaw’d in Cold water, was very much.the lefs {poil’d, 
yet they wereboth of them manifeftly impair’d ( and the other of them 
was {0 in tts very-conliftence ). by the Froft, though the Bulk of the Chee- 
fes was very confiderable, and though they were both of them, of a more 
than ordinarily good and-durable fort. — | : 

22. The next thing I. hall alledge to. this: purpofe, is the Obfervation 
»of the Holanders, even by fach a depree of coklas they met with in Novus 
Zembla, before the middle of Ofober, at which time their flrong Beer , by 
deine partly frozen, had its Texture{d vitiated, that the reunion of its un- 
frozen to itsthaw’d parts could not reftere any thing near-fuch a {pi- 
ritoons Liquor, as itwas before. We were forc’d. (faies Gerat de Veer, 
that wrote the Rory ) ro welt rhe Beor, for there was foarce any un- pon 7 ib, 
froxen Beer inthe Barrel bat in that thickYeaft that was. udfrozen, 3 cap, 5. 
Lay the firength of the Beer, forbat it was too fireng re drinkalone, Se. 2.pag. 
and thar which was froxen tafied-like water, and being melted, we 493° 
mix’ done with the orber, and fo drank it, but it- bad neither Strength mor tafte. 

And in the next Moneths Journal he tells us, that eheir bof Beer was for rhe 
most part wholly without ary Strength, forbear it had ne favour at al.Bet a more 
remarkable initanceto-our present Punesisit afforded us by. ouf Gountrey- 
-man 
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“Man Captain Fames, becaufe it manifefts the Cold to have the fame effect ups 
ona much f{tronger-and more {pirituous Liquor. J ever doubted (faies he in « 
Pi his Journal) that we-fhould be weakeft in Spring,and therefore bad 

E73" Treferved aTun of Alieant Wine unto.this time. Of this. by parting 
feven parts of water to one of Wine,.we made fome weak Beverage,which( by reafora 
that the Wine by being frozen, had loft his vertue).was little better than water. 

23. Andi remember that a learned Man, whom.I .ask’d fome queftis 
ons Concerning this matter, told me, that in a. Northern Countrey:, lefs 
colder than A4ufoovy, he had obferved,..that Beef. having been. very long 
frozen, when it came afterwards. to be eaten, was almoft infipid , and bee 
ing boil’d afforded a Broth little better thancommon water. 

» 24. If I -had not. wanted opportunity, I fhould here fubjoyn an Ac-- 
count of fome Tsials,.for.which I made provifion, as.thinking them 
net abfojutcly unworehythe making, though extravagant enough not to be 
Likely, tofucceed. For hada mind to try, not only. whether fome. plants, 
and other Medicinal .things,..whofe fpecifick vertues I was- acquainted 
. with, would lefe their: peculiar Qualities by being thraughly congeal’d , 
and; feveral ways) thaw’d; and. whether .thaw:d Hartshorn, of 
which the Quantity of Salt and Saline fpirit.of fuch.a determinate ftrengtla 
fhould -beforehand be: tri’d -by- diftillation, would, after having been 
Jong ‘congeal’d, yield by: the fame way of diftillation the fame. Quantir 
ty of thofe actuakfubftances, as if the Harts-horn bad nat heen frozen at all. 
But I had alfo thoughts to try, whether the Electrical mgs of. Amber, 
( both the Natural, and that factitious imitation of it I elfewhere teach) 
and whether the attractive or directive Vertue of. Loadftones , efpecially 
very weak ones, ‘would be either impair’d,or.any ways alter’d by be- 
‘Ing very long-expofed to the intenfeft degrees of Cold within my power of ~ 
producing. But to have nam’d fuch extravagancies, is.that, which I think . 
cnough, and others I fear may think. too. much... 2 
_ 25. Yet fomefew things I hall fubjoyn on this oceafion ,: becaufe. it 
willadd fomewhat not impertinent tothe Defign of this Treatife ( which 
is to.deliver the Prazomene of Cold ) as well as countenance what Ihave 
- been propofing; and thofe things are, That I can by very credible Teftimo- 
ny.make it appear,that an intenfe Cold may have a greater. operation 
upon the Texture even of folid and durable Bodies, than we in this tem- 
perate.Climate are commonly. aware of..I fhall not, urge,, that.even here 
in England ’tis generally beleiy’d, that Mens Bones are more apt to break 
upon falls in Frofty, than in other Weather, becaufe that may poflibly 
be imputed to the hardnefs of the, frozen Ground., Nor, that I re- 
sasmber when | was wort to make ufe of Stone-Bows, I found it a com- 
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NN _’'’™-”CO Oe 


(83) 

mon obfervation , that.in Frofty Weather the:Laths, though of Steel, 
would , by the Cold ;-be made fo Brittle, ‘that unlefs extraordinary 
care were had of them, or fome Expedients were us’d about them, they 
would be apt to break. Nor yet, that an Ingenious Overfeer of great 
Buildings has informed me ,- that thofe that deal in Timber and other 
Wood, find it:much more eafie to be cleft in hard Frofts, than in Ordina- 
ty Weather. Thefe and the like inftancesI.do, as I- was intimating, for- 
bear to urge, becaufe thefe effects of Cold are. much inferior.to thefe:that 
have been met with in more intemperate Regions. ; 

26. And tobegin with its Operation upon what-we: were laft treating 
of, Woed. Of Charleton-\fland Captain James has this-paflage about the 
Timber , they employ’d upon their works, The Boys (faieshe) —__. P 
with Cutele axes muft-cut Boughs for the Carpentersfor every piece of P48" °7° 
Timber, that he did: work, mu Sich be thaw’ d inthe fire. And a littlebefore,he 
tells us, that even when they: found 4 ftanding ‘Tree, They muft make 4 fire to 
st tothuw its otherwife it could not be cut. | 
- 27. And I remember, that two feveral perfons, both of them Scho- 
lars, and ftrangersto one another, that had occafion to travel as far. as 
Mojce, affur’d me, that they Divers times obferv’d in extreme frofts , that 
the Timber-work ( whether the Boards or the Beams ) of fome Hou- 
fes, which, according to the Cuftom of that Countrey , were made of 
wood,and perhaps not well feafoned,.would ; by the operation of the 
Cold, be-made to crack in divers .places; witha Noife, which was fur- 
Prizing, enough to thein, efpecially in the Night. | 

28, I remember aHo,.that a-Phyfician, who liv’d for fome years .in 
one of the Coldeft Plantations of the Weft Indies, related to me, that he 
had obferv’d the Bricks , he had employ’d about Building, to be very 
apt to be {poil’d by the long and vehement frofts of the Winters there; 
where he; likewife faid, that ’twas a ufual thing for the Houfes builded of 
Brick, to decay in fewer years by far, than here in England, which he faid 
was generally, arid,.as he thought, truly imputed to the exceflive Cold, 
which made the Bricks apt to crumble, and moulder. ace ee But . 

: ‘new , 
whether the Bricks.were fufficiently burn’d, and free from pebbles , calci- 
nable by the heat that burn’dthe Bricks: yet.we..muft not deny, that 
extreme Colds.may beable to thatter or diflolve the Texture of as clofe 
and folid Bodies as Bricks, efpecially if the Aqueous Moifture be not fufh- 
ciently driven away, if we will admit, what I remember I have menti- 


—On’d inanother Treatife, out of a very Learned and credible Author of 
the power that a freezing a Cold. has’ had to break» even ‘folid 
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Marble. _ And ‘much ‘lefs thall we donbt the — of what the Phy- 
fician related, if we will not reject the Teftimony of the Learned Olass 


Wormius, according to which, Inftruments made even of fo hard a Metal. 


as Brafs, are not priviledg’d from the Deftructive Operations of fomeDe- 

grees of Cold, For,Ex ere fatta opera ( faies he in his Curious 
Lib.1.Se&,  Wufenm )vi frigoris quandog; rumpus ur, quod tamenpanct credunt, 
3.Cap.5.. sdtamen expertus eft Eratoftenes, Neftras Fohaunes Munckins in 


Pag. 122. difficsllimo fuo Isinere quo per fretum Chriffianum tranfitum in mare 
Auftrale invenire moliebatur, Towhich, perhaps maft Writers, . 


would, if they met with it, add this paflage out of the Dutch-mens Voy- 


ageto Nova Zembla. The 20. (Of Ofteber ) it was calm Sunlhiny weather , | 


and.then ag ain wefaw the Sea open, at which time we went on. Board,o ferch the 
reft of our Beer ont of the fhip, where we found fome of the Barrels frozen in pie- 


ces, cand the Iron ‘Hoops oat were upon the Tofam Barrels, were alfo frozenin pic- — 


ce;.. But though this Teftimony feems to prove; that extreme Cold may. 


break even Iron it felf,and though iy fuch an Affirmation might in the © 


general not be erroneous, yet I fhail forbear to draw that imference from 
this paflage, becaufe I fufpect, that fince the Irons,that were broken, were 


Hoops, and fince it feems probable by the ftory , that there were Barrels. 


not Hoop’d with fron, broken aifo by. the fame Froft;, the breaking of 


the Hoops may have been the effect, not of the violence of the Cold, as .. 
acting immediately upon-the Iron, but,of. che Lignor in the veflels , 
which being by the Cold that froze it, turn’d into ice, was fo forcibly ex- . 
panded, as to burft, what ever oppos’d its dilatation,according to what . 


we fhall have occafion in its due place more fully to deliver. 








An Appendix to the V1..Title.. 


I Nquiring of the formerly mention’d Phyfician to the Ruffian Emperor, 
what experience teaches about fome of the matters treated of inthis - 
( fixth ) Title, in thofe cold Climates, where the effedts.of freezing are. 


more notable: Hetold me, that the tradition ( mention’d abave tou- 
ching the fafeft way.of thawing ) is in Adufcovy generally receiv’d,. and 


that ’tis ufual-for Men , that have their. Cheeks and Nofes frozen, to - 
rub them well with fhow, and efcape unharmed ;- whereas if they go.im-. 
mediately into their Stoves, they ‘often Jofe the Tops of their Nofes,: and 
introduce into their Cheeks a kind of paralytick Diftemper , or benum--. 


mednefs, that they cannot get rid of in many Moneths. 
And haying allo inquir’d of the fame Ingenious perfon, whether 


Wine : 


we 
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Wine frozen, and then permitted to thaw, till the unfrozen Liquor had ~ 
guite refolved the ice, was net thereby f poil’d by having its Texture vitia- 
ted, he anfwered, that in very {trong Claret-wine he found the Colour 
icarce at all deftroy’d, nor the Liquor otherwife much impair’d 5 but that 
in weaker Claret-wine the Colour was {poil’d, and the Liquor was 
other wife much the worfe. Bift note, that in the French-wine there re- 
main’d a third part or more uafrozen,fo that itfeems not to have been 
expos’d tonear foextrem acald, as that of the Hollanders, or of Captain 
James , and that Phyfitian likewife told me, that of fome very. {trong 
Beer, that hehad in great part frozen, the ice. had fome Tafte of the Hops, 
but was difpirited like phlegm.: . 
Having inquir’d how long dead Bodies would keep, he told me, that 
if they were thioughly frozen, they would be prefery’d incorrupted till - 
the thaw, though that perhaps might not happen within four er five 
Moncths after the Death of the Man. He added, that he had the Venifon 
of Elkes fent him unfakted, and yet untainted, out of Siberia ( which is 
fome hundreds of leagues, diftant from AZfco ) and that Beef and other . 
fielh well frozen, would keep unputrified for a very a: tinte ; and : 
‘when I ask’d whether the freezing did not impair it, he anfwered, that 
with long keeping it congeal’d, it will grow very dry and be impair’d . 
in Tafte, and will not make fo good Broth as meat that.was never frozen. 
* And he further told me, that in cafe frozen meat were leafurely thaw’d, it 
would be far the-lefs impair’d, and might be well rofted , bat if before 
it was thaw’d, it were laid down to the Fire, it would not ever be well 
rofted,and would eat very. fcurvily; and though a fhoulder of Mutton, for » 
inftance, were kept very many. hours turning before the fire, yet. it -would- . 
centinue raw inthe middle. . _ a 
_ Having inquir’d about the rubbing Bodies with Snow to :unfreez them, . 
he told me ( agreeable to what I noted him to have faid above) that he | 
had feen feveral perfons, that had been frozen,and that when a man istold, — 
that he is frozen,and having ask’d whereabouts (for the pacty himfe]f ufu- 
ally knows it not) is inform’d, that it is in this,or that place,wiinoh s-com- 
monly the Nofe or the upper'part of the. Cheek, or..perhaps, the ‘Lip. ef 
the Ear, he ufnally rubs the part very well with. Snow., and lets it thaw 
by d elfe, if without that: preparation he fhould-go immediately 
into the Stove, he would be in danger to Jofe his Nofe, or other fsozan . 
part. The Doctor added, that they ufe to rub ‘tee. frozen, Méat and Fish 
with Snow, and that he once examin’d a Man, who. in his’ jeuth bad. 
been frozen all over, and inform’d the Doctor, that. having. had. oacafion. 
ima journey to quit his Sled for a-awhile,and. do Some: Eaertife., en ; 
7 ad + 
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> had almoft made him fweat, being carelefs of himfelf when‘he return’d 
:; to the Sled again, he was frozen all over, and had fo died, had not the 
Company by Accident taken Notice of him, and by rubbing him over’ 
with Snow, and. by the ufe of the like means recover’d him again; ‘but -he 
. told the Doétor, that by this whole Accident he-was put: to:no pain, ‘fave 
that when he came to himfelf again he fele“fuch a-pricking all his Body 
- Over, as‘men are wont to find inan Armor-Leg benumm’d by having 
. been long lean’d upon. = | 
When ‘I ask’d whether the fharprefs of the Cold did not work ‘upon 
the ftones,’he anfwer’d, That as to-Flints he could not tell, but as to 
. Other ftones, and fuch as are oftentimes us’d for Building, the violence 
~ Of the Cold made them frequently: -moulder into Duft. - And to fatisfie 
my Curiofity abeut the Effect of Cold upon Wood, he told me, that 
he had very often-in the night, efpecially when their keen frefts were un- 
3 accompant 
great and fometimes: frightful-noifes ; and that the outfide- of the-Fir- 
Trees, fhat.-were laid upon one another in their Buildings, and -was ~ex- 
- pos’d to the Air, woulddo the like, and that he had often feen: the gaping 
:, Clefts fometimes wide enough te put in his fingers, which. would remarm in 
-. the Frees, and-in the Fir-wood, till thethaw,. after. which they -weuld 
- _p:etty well clofe of themfelves. 











Fitle VIM. 
“Eixperiments touching the Axpaufion of Water, and 
Aqueous Liquors by Freezing. 


I se water andother Liquors are condenfed by Cold, and fo much 
the more condenfed, by how much the greater the degree.of Cold 


is that condenfes them, has been for many ages generally-taught by the © 


‘Schools , and taken for granted among men, .till of; late. {ome more 
fpeculative than the reft , ‘have called it in queftion upon the account of 
the levity of Ice, fince which Lhave met with two modern writers , that 
have incidentally endeavoured to prove, that ce 1s water, not conitenfed , 
but rarified by the intumefcence of water expofed to freezing in veflels 


Sap of tr Me 
e Attempts of thefe learned Men putting me in-mind.of what I 
had tried tothis purpofe, when I was {carce more than a Boy, invited me 


to 


rd with Snow,:heard the Trees eleave and -crack with very . 
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to confider, that by the ufual ways of Glaciation, fuch as-thefe ingenious: - 
erred sh » the Experiment is wont to meet with aDifafter, by the - 
the 


b-eaking o 


Glaffes, which-not ‘only makes the Event liable to fome. 


objections of theirs, that befriend the common Opinion, but. (¢ which is’. 


more confiderable) hinders them from judging what'this Expanfion of wa- 


ter, that.is made by freezing, may amount to: wherefore we will now fet’ 


down what we havedoneto afcertain (and.yet limit) the Experiment,-as_ - 


alfo to advance it further. 


2. Whereas then thefe rwo learned Men,we have been men- * - p5-..744;.-* 


tioning,do foexpofe the water to freez,that itistu.n’dintolce Zyechius , - 


at the top as foon, as elfewhere, the inconveniences of which €% Melcbi- 
way we have already noted, we, by freezing the water, as we % Corneuss 
have formerly taught, from the bottom upwards, .can eafily 


preferve-our Glafles entice, and yet turn. the whole contained water into - 


Ice;fo that if according to this way Youfo place a Bolthead or a Glafs-egg, 


in, whofe. Cavity the water afcends to the height of an inch,orthereabouts, . 


within the ftem or fhank,ina mixture of Ice, or {now and falt, as that 
the water is firft turned into.iceat the bottom and fides, and not till the ve- 
ty laft at the top, you fhall manifeftly fee, that the ‘ice will reach a good 


way higher in the neck, than the fluid water did, and that upon a gentle - 
thaw of the ice, the water, it returns to, willreft at thefame heightin the . 


ftem, to which it reached, before it was expofed td be'frozen. : 


3. We have likewife ufed other ways unfpoken of by the lately men- — 
tioned writers, to evince, that water is expanded by being frozen; as firft, . 
that we took a {trong earthern veflel of a OL aeeee form, and filling it. 


with water. to a. certain height,. we .expo 


ed it unftopped, ‘both to the - 


open Air in frofty nights, and to the operation oLfnow and fale, and - 
found that the ice did manifeftly. reach highet than the water did; be- - 


fore it was congealed. .. , | 
Befides, if a hollow Pipe or Cylinder made of fome compact mat- 


ter , be ftopped .at one end. with wax ? or fome things elfe, which ic 


may be more eafie to drive out, than to | 
other end it be filled with water,.and that orifice alfd ‘be ftopped after the 


urft the Cylinder, andif atthe - 


fame manner, this Pipe fufpendéd ir afufficiently cold Air, will have the - 


included water frozen, and by that change, if the Experiment have been 


rightly made,.the water will upon congelation take up fo much ‘more - 


room than it did. before , that the above mentioned ftopples, or at leaft 
one of them will be thruft out, and there will be produced ‘a rod of Ice:a 
good deal longer than the pipe, at each of whofe ends (or at leaft -at 


one of them ) a Cylindrical piece of Ice of a pretty length may be broken 


> 


0d 
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- Off without medling with the Pipe, or the ice that fills it. 

Divers other ways of proving the fame Troth might be here alledged, 
but that, though thefe were not, as they are, fofficient, the matter would 
yet he abundantly confirm’d by divers of the Experiments, that . will here 
_ and there cote in more opportunely in the following part of this Treatife. 

4. But hefeit will not be altogether impertinent or unfeafonable, to 
take notice, that not only thofe School Philofophers, who have con- 
_ fidered the breaking of well ftopt Glaffes in frofty weather, ( am acci- 
_ dent but too frequent in Apothecaries Shops, and Laboratories ) but di- 
vers modern Virtuofi, are wont.to afcribe the Phenomenon to. this, that 

..the Cold of the external Air, coatracting.the Air, and Liqnor with- 

in, the Ambieiit Air muft break the fides of the Glafs to fill that {pace , 

. which being deferted upon the condenfation of the included Air, the 

_Tiquor would otherwife leave a vacuam abhorr’d.by nature; and even 
'  thofe few Moderns, that are loth to afcribe this Phenomenon to Natures 
_abhorrehcy of 4 vacuum, either not being acquainted with the weight of 
_ the Air, know not, what p.obable account to give of it, or if they ac- 
' knowledge that weight, are wont to afcribe it tothat, and to the great 
. Contraction of the internal Ait, made by the Cold of the External. ? 
sg. Biit as for the Peripateticks, the above mentioned Experiments fufft- 
. Giently évifce, that in many cafes, *ris not.the fhrinking, but-the Expan- 
fion of the liquots contained in the ftopt veffels , that occafions their 
_ burfting, and thetefore in thefe: cafes, we need tot, nor cannot fly to I 
know not what faga vacus for ah account of the Phenomenon, and wheres 
_ as it iiiay be objected, that ever plaftes hot half full of drftild waters ;- if 
they be exactly fopt, ate. often broken by the froft ih Apothecariey 
fhops : I atifwer, That neither in this cxfe-do [fee any. need of having 
any recourfe, either to the fuga vatui, orto the weiphe of external Air, 
for even here the Expanfion of the freezing liquor may feryé the tart, 
_ for in fuch inartificial placiations the Hager begins to fitey at the top,and 
the ice theré geiterated, fafthing it felf Cas on other-o¢cilions we de- 
Clare) very ftroigly to the fides of the Glatles, contiguons to its adg, as 
the liquor’ freezes deeper atid deeper this cruft of Ice incredfes in rhicknefe 
.and ftrength, fo that the water is included, 4s in 4 veflel Hfermetically 
Jeaied betwixt this Ice at thie upper patt, and the fides and bottom of the 
Glafs every wheré.ellé, and cotdequently, the remaining water being 
uncapable of Congalation without Expanfidt: , wher the ice fs prown 
{trong enough at the top to take iteafier for the exparfive etideavoOur OF 
the freezing watet to crack the fides or bottot ‘of the Glafs,than to force 
up that thick cake fice, the velltl will be broken, how shuch — 
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therebeof it empty above the furface of the Ice. And this Conjecture may’. 
be confirmed eo) thefe two Particulars, the one, That when water is 
frozen ina broad vefel, which is teo {trong to be broken or ftretch’d by the 
froft, the furface of the ice contiguous to the Air will be convex or protube- 
rant, becaufe that though the glaciation began at the top, the thicknels 
and Compactnefs of the yeflel_makes it eafier for the expanfive endeavour 
to thruft up that cake of ice in thofe parts of it, that.are the remoter from 
the fides,whereunto they are ftrongly faftned,than to-break {0 folid a veffel- 

_6.: The other Particular is afforded us by that Experiment of ours 
(mention’d in the V'*. ‘Title foregoing) wherein ifa -veffel half full of 
water be made to freez,not firftat the top, but atthe bottom, that li; 
quor may beturned.intoice without danger to the giafs. But we will 
now add an Experiment, on whofe occafion- we have fet down thofe Con- 
fiderations. For being inclined to think, shat thefpring of the Air, fhut 
up in a veflel ftopped, will preferve it expanded;or at leaft keep it from 
confiderably fhrinking, notwithftanding a very great degree of Cold, 
in cafe the veflel be ftrong and clofe enough tofence.it from the preflure 
of the external Air, we conjectured that the bare weight of the outward 
Air added to the Refrigeration.of the included Air,would not be fufficient 
tobreak much weaker glaffes, than thofe we have been {peaking of. And 
therefore partly to fatisfie fome ingenious Men, that this Conjecture 
made me diflent from, and partly to. fhew the Peripateticks , and thofe 
that adhere to them in the queftion under eonfideration, that either the 
Cold alone cannot always, as they teach-us, contract the Air , or that if 
it do, the breaking of well {topp’d glaffes in frofty weather is much fitter 
to evince, that there may bea vacusmy than that there can be none, we 
made the followmg Experiment. | | 

7. Wetook three glafs-bubbles of differing fhapes and fizes, which we 
-Caufed to be blown witha Lamp, that, to make the Experiment very 
favourable for our Adverfaries, we might have them.much thinner , and 
confequently, weaker than thofe glaffes that are wont to be made ufe 
of to keep.liquors in, and which notwithftandingare wont to be broken, 
though they be not full by the froft. | : 

Thefe Bubbles, when the Air was at a convenient temper: within, were 
(as ealily shey.might be) nimbly feal’d up-with care, to avoid the heating 
of..che Air in them, and being afterwards expos’d fometimes te 
the Air it felf in very frofty weather, -and femetimes to that 
greater Cold, which is produced by- the placing them in a muxture 
of fhow and-falt, we could not neverthelefs find, that any one of 
the three was at all broken«or crack’d , fo: that in-cafe the gor 
oF 
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ded. sAir-were condenfed into a Jefler room, the {pace it deferted may be 
concluded empty, or elfe it will hardly appear, what neceflity there can 
be, that Nature fhould break, as the Peripateticks pretend, very much | 
{tgonger glaffes in Apothecaries fhops, to prevent a vacuam. 

8. Having fhewn, that water it felf acquires a cosfiderable Expanhon 
by Cold, .we will next,dhew, that Aqueous Bodies, or thofe that abound . 
with waterith parts, do divers, if noc all of them,the like. 

_ Wetook Eggs, and expofing them.to.a fufficient Degree of Cold, we 
-obfery’d, that when. the contain’d liquors were ‘turn’dinto Ice, they . 
burft the fhells afonder, fo that divers gaping Cracks were-to. be feen in - 
them; as long as they continn’d frozen. 

9. Milk, Urine, Renifh-wine, and good fpirit of .Wine, bemg fet 
to froez in diftinct glafs Eggs, neither of the three former liquors was ob- — 
ferv’d to. fubfide before it began to rife. The event in fum was, that 
the Urine was mach longer, than either of the two other liquors, before 
it began tofwell, but rofe to a far greater height, than they, afterwands. 
‘She Wine did not leave the mark above aninch beneath. The Milk 
afcended abont two inches,and the Urine by guefs fix o7 feven. 

10. A ftrong folation of Dantzick Vitriol, being put into a Cylindri- 
cal Pipe, feal’d at one end fo, that the lequor fill’d the Pipe to the heighe 
of about fx or eight inches, being frozen with {now and fait, the con- - 
geal’d liquor grew-very opacous,and look’d as if it had been turn’d or fhot 
into Vitriol, fave a little that remain’d fluid, and tranfparent near 
the botrom. And this Ice as appeared, rofe confiderably higher tan the 
Itquor did before Congelata . a 

it were. perhaps worth trying, whétheroc no even fexeral Bodies of — 
a {table confiftence, and durable Texture, might not: be. found to.receive. - 
fome, though lefs manifeft Dilatation by excellive Cold.. And methinks .- 
thofe, who attribute Glaciation te.the plentiful Ingrefs of frigorifick. 
-Atonies into Bodies, fhonld by their Afpperbefis have been mvited tomake . 
fome Trials of this kind, fince we fee that the invifible Moifture of the Air 
againft rainy weather, does feem manifeftly enough to alter. the Di- 
menfions of doors, window-fhuts, and.other fuch works made of wood : 
not well feafon’d. And even without fuppofing the truth of the Epicn- 
rean Efyporhefis, if we confider, that in Bread, though -we are fure, that 
much more water was added’to the Meal, or Flower, than was exhal’d 
wthe Oven, yet-there appears not the leaft drop of water diftinct in the 
Cpncrete , and that Harts-horn, Sponges, and many other Bodies , _ 
that feem very dry, wili affo-d by diftillation good ftore of phlegmr-or - 
water, cad more than can probably be afcrib’d to any tran{naating Opera- 

t1Qn- . 
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tion of the’Fire: If, | fay, we confider thefe and the like things, it may 
feem worth while to try (which | want the conveniency to do ) by at- 
“Curate meafures, whether the invifible and interfpers’d water, its com- 
‘munution notwithftanding, will not oe freezing fwell the Body that 
harbours it. And I would the more gladly have been fatisfi'd in this , he- 
caufe I hop’d it might help meto untiddle 2 ftrange Phenomenon, atford- 
ed us. by the Narrative: of the Dutchmens Voyage to Nova Zembla, 
-wherein they relate, Thee she Cold was fo great, thae their Clock war frozen, 
and would net go, though they hung more weight upen it than before: So that . 
they were fain to meafore their Time by hour-glaffes. For this odd 
Effect might be fufpected ta proceed from fome Hitle Ifickles {ticking te 
-fome of the Wheels, or the Line , in regard they not far off tell us , that 
the fteams.-of their Bodies, and -ether things within : 

their clofe houfe,did fo faften themfelves to the walls, Is froe fo fore epithin 
to the Roof,and evento their Gabins, as to Kinethem Ue buf’ so ie Pare 
with Ice, of no lefs than two fingers thick; yet befides, 1. frozen sa00 fingers 
that it cannot be probabty fuppos’d, that they, who  shjck-esith Ice,and alfo 
-had fo great need of their Clock, during the tedious its eurCabins soabere we 
abfenceef the Sun for many weeks together, fhouid Mey a¥ shefe three dayss 
not al the Winter long be aware-of this. Befides this, pared Goran de Veern 
Ifay, 1 find that isrCaptain James's wintering at Gbar- his third Voyage. 
yy a Clock and rr Z frozen rg al hat Pog. 64. 

they could rot go, notwithft anding they were fisil kepe 

the fire fide in a Cheft, wrapt in clotbes. SO es oe it appear, that ac- 
cording to what.we formerly notecd-out Of Wormines, the froft ean get mto 
Metals, it can alfo diftend them, and: other ftable Bodies: We might con- 
ceive, that the fropping of the Clocks might proceed-from the ffi , of 
the forelting of the fine, to which the weight was faftned, or a fwelling ¢ 
‘wen of fome of the wheels,or other Metalline parts of the Clock,that may 

it the neceflary ity between the Teeth, cc. as 1 have tri’d, that 

fome parts, of an Iron Jnftrument, I caus’ to be made, would by no means 
fit one within another, when expanded by ‘nroch Heat,( and thongh Cold 
be the-caufe of the expanfion, the Effect may be the fame ) though at other 
times they would. And if we knew r Springs fofe any thing 
of their Elafticity by the viotence of the Cold, wemight thence al- 
fo be afliftedto guefS, whether ‘the frofts Operation upon the Spring of 
Captain James's Watch (for he mentions that,as diftinét from his Clock’) 
might contribute any ap Be the forcing it to ftand {till But thefe are 
bare Conjectures, from which. 1 will. therefore’ pafs.on to the following 
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Title VINK. 
Experiments tonching the Contrattion of : 
———— Liguors.by Cold. . 


1.-F) UT notwithftanding all the former Experiments,we muft not. con» 

clude univerfally., that all liquors are difpos’d to be expanded by 
Cold, neither by a moderate degree, nor even by fo intenfe a degree. of it. 
as fuffices to freez or congeal the Jiquors expofed to it; this we have: 
tri'd, not only infpirit of Wine , 4qxa fortis, Oyl.of Turpentine, and; 
divers other liquors, that we could not bring to freez, but allo in oy] con- 
geal’d by the. Vehemence of Cold,. fo that as to the change of Dimenfions 
produc’d in Liquers by Cold, there muft be.a. great difference allowed 
betwixt water and aqueous liquors on the one fide,and oyl and divers other 
liquors, that are fome of.them of an oleaginous, and fome of a very -{piri-« 
tuyous, ora very highly corrofive nature, on the other fide. Nor have 
we yet. made trials enough to reduce this .matter.to a.certainty. . For 
though we could not bring fome ftrong Saline fpirits ,. nor the moft of 
Chymical oyls to freez, yet in fome our Attempts fucceeded not ill. But 
I remember not, that in any liquor we could by Cold produce any fen- 
fible expanfion, but rather a manifeft Condenfation, unlefs we could bring 
_3¢ actually to freez. 

2. The trials we,made-of the Efficacy of Cold to condenfe. liquors , 
were many, but it may, for the prefent,{ufficeto fet down two.or. three 
differing ones, that.occur to us in our Collections. . 

Tothe entry of the Experiment lately recited:,-of.the .expanfion. of 
Milk, Urine, and the Rhenifh Wine,there are fubjoyned thefe words. | 

{ But theEgg that held the fpirit of Wine, though it were much {mal- 
jer than we ufually employ ,..and fitted with a proportionably flender 
item, and though it were kept divers hours partly in Ice, and Salt, and 
partly in Snow and Salt, yet.it froze not at all, but fubfided by degrees 
below the firft mark to the quantity of 3 of an inch in the ftem; and 
though it afterwards feemed to,ife.a little, yet it never fwelled up again 
to the faid firft mark. J] | ‘ oe 

3. [ We took a round Bolthead of about in Diameter ,.-and poured in 

_ Mercury tillit reached a pretty way into the neck, which was purpofely 
drawn more flender than ordinary, and having, without approaching it 
to the fire, freed it fronyfome of the larger bubbles of Air , that appeared 
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at the fides, we put it into a mixture of Ice and’ Salt’; where the Cold ‘fo-* 
wrought upon it, that watching it attentively, we could difcern not on-.-: 
ly its having moved, but its motion, downwards, which it continued | 
(though not vifibly in the progeefs as at the firft ) till it. was fubfided in 
the neck two inches. or better, which was far-morethan could be attribu- ~ 
ted to the contraction of any fenfible Aerial Particles, though they had 
, loft not only the 30. part of their Dimerifions, as we have fometimes 
obferved, of the Air, but had been contracted to .a point; and we obfer- 
ved too, that the Quickfilver once thus infrigidated, though not frozen, 
retained fome ofthe acquired Cold, for many hours after, as appeared.’ 
byits keeping below the mark of its firft height,-though we had kept it 
allnight ina warmroom. 7} . | . | 
4. [ Wetook a {mall Egg with a proportionably flender ffem, into: : 
which we poured common oyl, till it rofe a pretty. way ( but not-niuch ), 
above the oval part of the glafs, then having put a mark uponthe {tation of 
the liquor, we placed theveffel in fnow and falt, and obferved it not to - 
fwell as other liquors, but to fubfide, with Cold, till being quite frozen or 
congeal’d, it appeared to-be fhrunk about an inch or moe beneath the 
mark, then being thaw’d, it-{welled againtothe mark.J°. | 
s- The Experiment was repeated the fecond time, with not much 
worfe fuccefs, but we found, that if the glafs wete removed out of the 
fhow into fome place near the-fire, the hot Air would not only thaw it,. 
but fo rarifie it, as to make it-afcend above the mark. A third time we- 
feal’d up the fame oyl in the fame glafs, andrepeated the Experiment 
with likefuccefs tothat., we had the fecondtime, aud that the frozen oy! 
was really condenfed, we found, becaufe.it would fink in oyl of the fame 
kind cold ,:but unfrozen; and this, notwithftanding divers bubbles, 
which we.obferved ufually to be made about each lump of congeal’d 
oyl, that we caft in, upon its beginning to fink in the flutd oyl. This we 
tri’d, both with oyl well. congeal’d (or if another -word pleafe better, 
Incraflated or Curled .) by-fnow and falt, and with oy] lefs congeal’d, fro- 
a the bare cold of the Ambient Air; but this latter feemed to fight 
to fink more flowly than the other, and eile lefs congealed and ponde- 
tous, yet would not lumps of-the mafs of oy] fink --or- continue—im- 
merfed. I fay not in common water, but inSack.or -Claret-Wine, and if 
thraft down into either of thefe liquors, they nimbly enough emerged . 
6. Whether or no Chymical oyls, though, like exprefled oyls, they . 
fhrink with a moderate degree of Cold , would by congelation be, like 
them,.contracted, or like Aqueous liquors expanded , we .could not: fatif- 


fie our felves by Experiment, becaufe we were unable to advance es 
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a’ degree capable -of bringing fuch oyles to congelation , only. we. had 


_ ,-thoughts to make a trial with oyl of Annifeeds , diftilled with water ma 


Limbeck, in regard, that though it be-a very fubtile liquor, and as Chy- 
. mifts call it., an Effemial oyl,:and though in the ‘Summer time, .and at 
fome other feafons ¢ if the weather be warm ) it will remain fluid, yet in 
the Winter , when the Air is cold, it will, if it be well drawn , and ge. 
. nuine, eaftly enough fofe its fluidity,and therefore we thought it mightdo 
well to pour fomeof it in: moderate weather, into a conveniently fhap’d 
alats, and then.to freez it externally by the application of Ice and Salt, 
at we might obferve, whether upon -congelation it.would fhrink or be 
expanded. And accordingly, though we were not provided with any 
: pan of this oyl, yet in weather.that was not fharp, we did by the 
p of fom Ice which we procur’d, when the feafon made it a Rarity, 
_forround a glafs pipe fill’d with.fluid oyl of Annifeeds, and found, though 
the Pipe were but fhorr, yet the inclofed fubftance, when -it had left 
its fluidity, had confiderably toft of the height which it reached to 
ore 


9. And becaufe the Empyrewmatical oyls, that are driven out of Re- 
torts by fomewhat violent fires , feem’d to be of a nature differing 
enough from thofe:E ffenrial-oyls (as Artifts call them’) which are drawn 
in Limbecks by the help of water, as well as fire: And becaufe we ob- 
. ferv’d, that fome of the firmer oyls may be us’d in Phyfick in much larger 
Dofes than ’tis thought fafe to give the latter in: Conjefturing from 
hence, that ea oe ee xls may. be fefs hot, and fo lefs 
indifpos’d to Co tion, we thought fic to make -trial (no body 
. elfe in probability having done it) whether the Cold in oar Chmate 
could be brought to freez thefe oyls, and whether it would expand or con. 
. denfe a wherefore cxpofing, in conveniently fhap’d veflets, fome 
good oyl of Guajacum , that was diaphanous enough, though very highly 
 colour’d, to the greateft Cold we could produce, we attempred, but in 

vain, to deprive it of its floidity. Allthat we were able to.cflectt , being 
: to make it very manifeftly fhrink. | 
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| Experiments in Confort, Touching the Bubbles from which 
the Levity of \ce is fuppofed to proceed. 


I. S Ince the firft thing that made the Moderns fufpect, that water is ex- 
panded by freezing,is the floating of Ice upon water-, it will not be -- 

amifs for confirmation of that “Argument, to take fome noticedf the levi- 
tyoficein refpedt of water; Thisis beft obferved in great Quantitiesof 
Ice, for whereas in {mall fragments or plates, thelce, though it fink not 
tothe bottom of the water, will oftentimes fink fo lowin it, as fcarce 
taleave any part evidently extant above the furface of the water, in 
valt quantities of Ice, that extancy is fometimes fo. confpicuous, that 
Navigators in their Voyages to J/land,Greenland,and other frozen Regions, ‘. 
complain of meeting with lumps, or rather floating rocks of Ice, as high 
astheir main Mafts. And if we fhould meet with Cafes, wherein we 
might fafely fuppofe the Ice to be as folid as entire pieces of Ice are woat 
to be with us,. and not tobe made up of icy fragments cemented toge- 
ther, with the interception of confiderable Cavities fled with Air, it 
would not be difficult for any that underftands Hydroftaricks to give a 
pretty near guefs at the height of the Extant part, by the help of what we 
ktely obferv’d of the Meafures of waters Expanfion, and by the know- 
ledge of the immerfed part; which fuppofing that theIce were of a Prif- 
matical figure, and floated in an erected pofture, would in frefh wa- 
ter amount to about eight or nine times the length of the part of the . 
Prifme fuperior to the furface of the water. - 
2. But becaufe perhaps the great difparity in the degrees af Cold, . 
whereby water is in this, and in thofe gelid Climates turn’d into ice, may 
breed a difference in the expanfion of the frozen water , and becaufe fome -- 
other circumftances may be needful to be taken into coafideration, about | 
the height of floating Ice above water , and thefe will -be more proper- 
ly taken notice of under the following Title ,-1 fhallonly upon this head - 
(ofthe Levity of Ice) fubjoyn the enfuing tranfcript af.ane of avs nates - 
coieenne hat fubject. _ 2 
[ We found, that pieces of Ice, clear and free, for ought the Eye 
could take notice of, from bubbles, would not be made to fink in fpirit of 
Wineonce diftilled from Brandy, and is floated likewile in ftrong pe - 
\ Of... 
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« of Wine’ drawn from: quick Lime; "but ifthe-fpirit of Wine-were-wel 

. warmed, fuch Ice, as I mentioned, would fink in it, though as it grew 
. cold the fame Ice would flowly- afcend , and fometimes remain for a 
while, as if it were fufpended without fenfibly rifing or falling. But all 
this while the Ice, thawed apace inthe water whereunto it was diflolved, 
did manifeftly feem to run down likea ftream through the Jighter body of- 
. thefpirit of Wine, the Diverfity of the Refractions making this eafie 
to be taken notice of ; yet common water, though heated as hot as I 
conld endure to hold the glafs in my hand, would not let the fragments of 
the fame parcel of {ce fink intoit: but imoyl of Turpentine, and-in thrice 
_ Rettifi'd {piritof Wine, the Ice would fink like a ftone.] 


3. That the levity of Ice in refpect of water proceeds from the bubbles . 


that are praduc’d init, arid make the water, when congeal’d, take ap 
. More room.than -when fluid, has fcarce been doubted by any, that has. 
_ confider’d the Texture of Ice, as well as taken notice of its levity. But if 
_ this be the true and only reafon, we may conjecture , that there muft be 
_ great ftore of bubbles in Ice, extremely minute, and undifcern’d by 
_thenaked Eye. For though in very many parcels of Ice, the bubbles are 
as well confpicuous as numerous, infomuch that they render the Ice whi- 
tifh and opacous, yet we have obferved, that-other pieces .would fwim , 
which yet were of: an almoft -chryftalline clearnefs. - And therefore we 
, thought fit to look ypon fome clear pieces of Ice ina Microftope, and we 
_ fhall fubjoyn the Event; becanfe that when we’ beheld fome ofthis ice in 
.. one of our Microfcopes, whieh has been counted by feveral of-the curi- 
ous, as good a Magnifier ,- as perhaps any is in the-world, we could 
not difcover fuch ftore of bubbles, as:it feemed there fhoutd appear upon 
the fuppofition , that the adequate caufeof the levity and expanfien of 
frozen water is but theinterfperfion of fuch bubbles... oe 

The Obfervations I have been mentioning, I find thus- fet down among 
my Notes. 

LA piece of Ice, that to the Eye look’d clear like chryftal,being put into 
the great Microfcope,: appear’d even there free from bubbles, and yet the 
fame piece of Ice being prefently remov’d, and caft into common wa- 
_ ter, would fwim at thetop, and if it were forcibly duck’d,- would. fwiftly 
. enough emerge. — : ; | | 
‘Another: piece of Ice, that tothe naked Eye was not-fo clear as ‘the 
- former, appear’d in the fame Microfcope to have ftore of bubbles , fome 
of them appearing there no bigger than a {mall pins head, and fome .of 
them being yet leffer, and {carcely vifible in the Microfcope it felf.7] 

And here, becaufe it feems a confiderable doubt , and well worth the 
- examining, 
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eximining, whether or'no water, when frozen‘into Ice, grows heavier or 
lighter, not in reference ro fuch water as it was generated of ( fince it is e- 
vident, that upon that it. will. float )- but more abfolutely: fpeaking, we 
jodg’d it not amifs. to examine this-matter by an Experiment , but we 
could not difcover any difference between the weight of the fame parcel 
of water fluid and frozen, as will .appear- by the ninth Paragraph of the 
Experiment tobe a little beneath recited. i a | 
But fince that, whether or no we allow any other caufe, together with 
__ the bubbles, to the levity of Ice, it feemsa thing not to be doubted , that 
its expanfion and lightnefs is mainly, if not only, due to the interfperfion of 
bubbles, the generation.of. them feems tobe one of. the. confiderableft 
_ Phenomena of Cold, and the Inveftigating. by. what caufe.thofe cavities. 
are praduced, and in cafe they be perfectly.full, what fabftance ’tis that 
fills them, isnone of the meaneft enquiries, that fhould. exercife. the in- 
duftry of a fearcher into the Nature of Cold. | | 
.4- Mr. Hobs, and fome others feem to think, that-the expanfion of 
water by congelation, is caus’d by the Intrufion of Air, which conftitutes 
thofe numerous bubbles wont to.be: obferv’d in Ice, we might here de- 
mand, why in cafe. that upon park there muft be.a confiderable accefli- 
on of Air fram without, when oy] is frozen, it is, notwith{tanding the in- 
grefs of this Air, not expanded, but condens’d ;, but becaufe thefe conje- 
Ctarers do not.allow glafs to be pervious to common Air, we fhall at pre- 
fent prefs them with this Experiment, which we have divers times made. 
We took.a glafs-Egg witha long ftem, and filling it almoft with wa- — 
ter, we feal’d it Hermetically up to exclude the pretence that fome ad- 
ventitious Air might get in, and infinuate it felfinto the water, and yet 
fuch an Egg being expofed to congelation , the frozen. water would be 
_ manifeftly expanded, and fwell’d by numerous bubbles, which. oftentimes 
gave ita whitifh opacity, ..— in = | 
To which we may add, that new metalline veflels being fill’d with. wa- 
ter, and carefully ftopp’d, the liquor would neverthelefs, when. expofed 
ea »' be thereby expanded, and turned into Ice furnifhed with 
les. os | 
.¢. If it be objected, that in the.Experiment of the . Hermetically 
feal’d glafs, the produced bubbles might come: from the Air , which 
being feal’d up together with the water, .-might by the expanfion - of 
that water be brought to mingle with it: I anfwer, that this 4s 
very improbable. For. 1. if the bubbles-muft caufe the expanfion of 
the water , how «hall the water be at firft expanded to.reduce: the 
Air to a Divifion into. bubbles. ae » ‘tis evident .by the ee 
“men ts 
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ments we fhall ere long-relate , that the. Air as-to the Body of it, "retains: 
its {tation above the water, and preferves it felf together in one parcel, 
fince it fuffers.a compreflion, that oftentimes makes it break the glafs that 
imprifons it, which it would not need todo, in cafe it difpers’d it felf 
into the Body ofthe water; for then there would appear .no caufe, why 
the Air and .water fhould after. congelation require mere room thar 


they did before. 3. Inthis Experiment we ufually begin to produce ice. 
and bubbles in-the water,.contiguous to the bottom of the veflel(that part - 


being by the fnow. and falt firftrefrigerated) in which cafe.there. appears, 
no:reafon, why the Air, which isa thoufand times lighter thap the .wa~ 
ter, fhould againft its nature diveto- the bottom.of the. water, and if it 
were difpofed to dive, why fhould we not fee it break throngh the water. 
- in bubbles, as is nfual in- other cafes, where Air. penetrates water. 4. In- 


metalline veflels,| and.in Gilalles quite. filled. with water ,.. before they. 


are jtopped, there is no pretence of the diving of-the Air from the top. 

there.having. been. none left. there, s. and laftly, If all.the bubbles of. 
Ice. were made dy, and filled with true Air defcending from the.upper 
parts of the veflels,.and only difperfed through the water, then, upon the 
thawing of. this Ice, the Air wouktemerge, and we might recover as. 
much of: real Air as would fill the fpace, acquired by the water upon the: 
acceunt of its being turned into.lce, which is coatrary.to our Experience.. 
And this Argument may alfo be urged againf. pea fhoukd pretend , 
( for.] exfpect not.to.fee him prove it ) that though Air, as numerous ex- 
Periments evince, cannot-get out of a feal’d ghafs,yet.it may,in fuch a cafe 
as this, getinto it. But wefind upoa trials, that the Cavities of thefe bab- 
bies are not any thing near filled with Air , if they haveia themany more 
Air at all, than that little which is. went, as we have elfewhere fhewn , 


to lurk in the-particles. of water, and other liquors. And the.making ~ 


good of this leads us to the fecond Enquiry, we were-propofing about 
ana oe namely, whether or no their cavities be fill’d, and fill’d 
wito Air... ‘ 

6. The full. refolution of: this wknle ‘Dificulty would ‘be. .no eafie 


Matter, nor. well to be difpached with.fo much brevity.as my. occafions _ 


exact. For it would require fatisfa@ory-Anfwers, to more than one. or 
two Queftions, fince, for “es I know-it may lead us to the debate of 
thofe two grand Queries , whether or no Nature admit a Vacues, and 
whether a great part of the Univerfe confiftofa certain Ethereal matter, 
Subtile enough to pafs through the pores, not only ‘of liquors, but of 
campact bodies, and even of glafs it felf : we fhould alfo be obliged to en- 
quire whether or no Air,, I mean true and permanent Air, can be sie 
| nerat 
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netated anew, as well out of common water, asmany othet liquors , 
and whether it-may be generated by Cold it felf , and perhaps we fhould 
be oblig’d to inquire into thé Afsdws of this production, and engage our 
felves. .in:divers other difficulties whefé' full Profecution, befides that 
they would as much exceed our prefent leafure, as Abilities, feems more 
_ properly to belong to the more general part of Phyficks , where fuch kind 
of general Queftions are fitteftto be handled. : 
Wherefore we. will now only confider this Particular Queftion , whe- 
ther or no the Cavities.of the Bubbles wont to abound in Ice,be filled with 
common Air; and even this queftion, though it feem but: one, Comprizes 
two:-for to refolve it, we muft determine, whether there be any trae Abr 
contained in thofe Cavities, and whether in cafe theie’.be, they be 
adequately filled with that Air, (by true_Air b> meaw fuch an invilible 
fluid, as does permanently retain a {pring like the common Air. ) 

q The former of thefe two Queltions, | muft confefs: my felf not yet 
refolved about, my Experiments having not hitherto fucceeded unt- 
formly enough to fatisfie fo jealous an obferver. But yet I fhall annex our — 
trials, net onty becaufe the thing has not been, that-we know of, fo much as 

attempted by others, and our ways of Experimenting, if they be duly profe- 
cuted, feem as promifing and hopeful ( if the Queftion be reducible to 
saby certain Decifion) as perhaps will be eafily lighted on; but becaufe «te 
we have, if we miftake not, refolved the fecond Queftion, by fhewing 
that there is but a final part of true Air contained in the Bubbkes of Ice, 
whatever Ingenious men, that rely upon prebable Conjectures without : 
confalring Experience, have been pleas’d to believeto the contrary. 

That the -bubbles obferved in Ice cannot all'be filed with the Aerial — 
particles lurking in the water , feemns evident enough by the expanfion of 
the water, and the Quantity of fpace taken up by -thofe bubbles, which 

“how the intet{pers’d, and formerfy latitant Air can say brea ful; unlefs 
the fame parcel of matter could truly fii much-more fpace at.one time 
 tham at bo aed lace I take tobe phyfically-impoflible ) I do not yet 
apprehend. . i : : 2 
But two ways oftrial-thete are, which we eniployed'to fhew, that 
the Icy bubbles are nothing near filled with true Air,whether Men will have 
that pre-exiftent in the: water. or ftollen in from. without ; or genera- 
ted anew; theformer ofthe two ways of trials probably arguing , that 
thefe bubbles proteed not only (for that they may? proceed. partly- we’ do 
‘notat ail deny ) from the Air: pre-exiftent in the water, and the latter 
concluding more generally y that but afmall part ofthe icy b bbles ‘are 
filled with geawine Air. | et at 
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8: And 1. we were invited to conjecture, -both, that fometimtes, or in 
fomecafes, the Air latitant in the water might contribute to generate: icy-. 
bubbles, though: it-yas unable adequately to~fill them; and- again ;- 
that fometimes or-in Other cafesfuch bubbles would be almoft ‘as numre- 
reufly generated , notwithftanding the recefs of far the greateft part of ° 
that latitant Air, by the three following Experiments taken verbatim out . 
of our Colle¢tions. 

I..We- took fair water, and having kept ‘it in the exhanfted Receiver 
of our Pneumatical Engine for a-good while, til we perceived? it. not > - 
to fend upany more bubbles , we prefently transferred-it into {now and ° 
falt,. where it was long enough befo-e it began ta freez and then we 
obferved, that the water didnot {well near: fo much as common water 
is wont: todo, and the ice feemed to have few or no bubbles worth taking 
notice of : but when | afterwards placed it between my Eye and the vigo-. 
rons flame of a-Candle, I could: perceive, that it was not quite deftitute 
of bubbles , though they were extremely fmall,; in comparifon of thofe, : 
that-would probably have appeared in ordinary water. 4 
_ Thus far the firft:Experiment; the fecond. follows, which was made at - 
another time. | a 

IL. The water that had been freed from the bubbles in the Receiver , 
though it afforded an ice, that feem’d to haue {maller bubbles, yet.this ice-: 
being thaw’d, part of the water was gently poured into a pipe of glafs-, 
wherein being frozen s. it {well’d confiderably enough above its firftIevel, - 
and befides burft the glafs, being alfo very opacous by-reafon-ofthe bubbles. . . 

The third Experiment was more induftrioufly profecuted, as may ap-. 
pear by this ample Narrative of-.it,-tranferibed out of-opr Collections.. 

Ail. We cook a {mall Egg with: a pretty long neck, and pouring in- 
water till it reach’d an inch within-the ftem; conveyed it into a long 
{lender Cylindrical Receiver, provided on purpofe to make trials: with 
Such tall glaffes, the Air being by degrees-drawn -out of the .bubbles ap- 
- ‘peared from:time to time greater and greater, and when the Receiver was 
well exhaufted, the water feemed toboil a longer time than one would 
have expected, and fometimes thie bubbles afcended fo faft and great , 
that we were in doubt, whether the water did not boyl over the top of the. 
Pipe: the exhaufted Receiver was permitted to be fo for a good while, 
till che water had difcharged it felf in bubbles of its Air,and-then the glafs- 
Egg. was removed. into -a-veflel furnifhed with ice and -falt ;- and- there 
left ten-or twelve hours, that all the water, fave that in the neck, might be 
throughly frozen,and then we found it to have rifena great way above its 
firft height, and removing it inte an Air temper’d like that wherein = 
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firft part of the Experiment ‘was made, and having left i¢ there in a quiet. 
place for ten or twelve hours to thaw leafurely ( left too warm an Air, or: 
too much fti: ring the glafs might be an occafion of generating new bub- 
bles,) in the exterior part ofthe ice near the glafs, we faw-p-etty ftore of. 
bubbles, but when that was thaw’d the reft of the ice appeared of a pecu-- 
liar-.and. unufual texture, having no determinate bubbles, that I could-- 
eafiy diftinguth, but feeming almoft like a piece of frofted glafs, 
where the Parts, that made the Afperisy, were exceeding thick fet ,. but-: 
this ice fwam in the water, whereinto the reft had been diflelved before 
it was. all thawed: when there yet remained a lump about the -bignefs of: . 
afmatl Wataut, we reconveyed it into the Receive., totry whether~upon- | 
the exuction of the.Air-, the ice would be prefently melted, but. the. 
alteration produced, was fo {mall, ifany, that we durft not ground any‘ 
thing upon it. The Receiver being exhaufted, there did at length appear> 
fome bubbles inthe water, but they were not. numezons, and a hundied 
of them feem’d not to amount-to one of thofe larger-ones, the fame water: 
had yielded us the firft time it was put in: in theice.aifo fome {mall bubbles- — 
difclofed themfelves, which we did not perceive there before, wherefore. 
we took out the Egg,and found (the ice being now thaw’d )that the water 
was fubfided tothe mark .we had made , before it was.expos’d to con-. 

tion, if not fome very little way beneath it: Then we went about to. 
d the Proportion wherein this difpirited water was expanded by glaci-. . 
acion, but in: purfuing this. there hapned a mifchance to the gla{fs, which- 
kept the Experiment from being fo accurate. as--we defigned. And -there- - 
fore, though it feemed to us, thatit amounted to abeut the twelfth -part,. 
which is lefs.thaa that of fhe undifpirited water yet we defigned the re- 
petition of the Experiment. Only inthis we could not be miftaken, that - 
the expanfion was confiderable, fince-the water rofe three inches and a half 
i the ftem, though the whole water: in the Egg and ftem toe, weighed 
but two.ounces and a half. Ifthe veffel had not been unlackily cracked ;- 
we. fhould have-frozen the:.water Once more, and then-fealing -up the 
glafs Hermerically, and fuffering the ice leafurely to thaw, fhould have in- 
verted it , and breken it under water, and have proceeded with it’ as we: 
had done with fome other glaffes inthe formerly mentioned Experiments.. 
>..[ A little: glafs Cylinder open only at one end, of a convenient 
length, -was thruft into a deep and wide mouth’d-glafs about half filled. 
with a mixture of Ice and falt: but the. Cylinder was neither fo quite fil. 
led, that the water fhouldrunover, nor yet far fhort of being fo;. that, 
(for all the opacous mixture of Ice and Salt ) we might guefs at the 
freezing of that part of the water , that we could not fee by the changes 
| i appearing . 
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-: appearing in.:the other. Then conveying allintoa Receiver, that we 


had in readinefs beforehand, we quickly pumped out the Air, upon 


. which there came both from the upper and lower parts of the water,great 
_ {tore of Bubbles to the. tap, where moft of them. brake into a Receiver, ha- 
_ ving found upon.trials purpofely made, that the Engine had continued 
. {tanch all the-while, and perceiving by the intumefcence of the fuperior 
: parts of the water, that the other were frozen, we let in the external Air, 


and having removed the Receiver, and taken out the mixture before the 
Ice was half: melted, we found the water as high as the mixture reached, to 


:- ‘be turn’d into ice, which befides fome large and confpicuous bubbles had 


{mall ones enoughte render it opacous ; and upon the account of this 


_ expanfion it. was, that the water didin the free Air continue a good deal 


: higher thanthe mark , .it was but level with, when the Cylinder was expo- 
fed to freez, } | 


“a 


10. Theother.way weemploy’dto examine what -was -contained in 
icy bubbles, and which feemed clearly enough to manifeft that they are: 
very far from being filed with true and fpringy Air,is intimated in the laft 


_Claufe of the foregoing narrative,but will be-beft underftood by the annexed 


Experiments tranfcribed juft as I find chem regiftred in my Collections-and 
though they be prokx,and.contaia fome few Particulars,that make not 
directly forthe purpofel alledge them for, yet I think not fit to difmember 


. Or toepitomife thent,or. other wife to alter any thing in them, part/p, that 


the inference Insake from them, may be the lefs miftrufted,partly,becaule — 


-. the way of Experimenting being altogether new, willbe beft apprehended 


by the fubjoyned Examples, and partly too, becaufe thofe Particulars that 


-. pelatenot directly to theoccafion of our mentioning thefe trials, may be: 
. ufeful to illuftrate or confirm-fomething that is already delivered, or is. 
“hereafter to be delivered in the prefenat Hiftory cf Cold. 

- febar66x. 4 1 [We took this day:a glafs of the form-of-an Egg, bet of 


double thecapacity, out of whofe:obtufe end rofe up a Cylin- 


_‘drical neck, capable to receive the end of my little finger,and-no more,this 


> being fil’d with common water, till the iquorreached a pretty. way with.’ 


in the pipe, and the furface of the water being carefully marked:dn the out- 


fide, was placed ina veffel, wherein ice very grofly beaten, was mingled with 


~ 


a convenient Proportion of falt ¢ according to our way-.of Glaciation ) 


. the Mixture not reaching up to the mark by above an inch. -Ehe Expe- 


riment afforded us thefe Particulars. -- [aa . 
I. A heedful Eye-did not -perceive the water fenfibly to fabfide before 

it began to freez. — oe ae | 
Il, The water began tofvrell, and fome parts of it next the fide or _ 
| | tom 
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tom of the’piafs, to freez within a quarter of an hour. 


HI. The afcent ofthe water in the pipe increafed fo faft, that within. arr: 
hour, from the time the glafs was put in, it did rife 4. inches and 3 above. - 


the mark, and afterwards the fwelling connutied fo, that we took it out, . 


though a Boot part of-the water remain’d unfrozen, it hadreach’d five in--- 


ches and fomewhat morethan a-half above the firft mark. , 
IV. The ice and falt being purpofely kept always beneath the furface 


of the water, the lower parts of the water were frozen, and never the up- | 
| ms . 


per furface.. . 


V. During all this great Elevation of the water, there appeared no bub- . 


bles worth ie 2 notice-of in the unfrozen parts of the liquor, but theice 
was very full o 
Experiment were very large Bubbles ( but not allofthem round ) fome be- 


ing about the bignefs of hail thot, fome {mall like Muftasd-feed , and — 


others agaia not.much inferior’ to little -peafe... 


them, divers of. which towardthe latter end of the .. 


ad 


VI. Having taken out the glafs, when the water was at the highe& - 
mark, we did upon a certain defign, pour in as much fallet Oyl as fwana : 


about: two inches above it, and then the glafs was sea at = flame of a 
ubii a little, .. 


Lamp feal’d up, during which time. the included water 
bet the glafs being again put into-the ice and fait,the Cold quickly refto. 
red the water:to its former height, and there remained about ant inch aad 3, 
half of the feal’d glafs unpoffefled by the two.contain’d liquors. | 

VII. Then with a good pair of fcales we weigh’d the. gla&Ege firlk 
in the Air, and then in the water (the better to difcern, whether aay 
fhrinking of the glafs interven’d in the cafe,) where it bung freely , and 
was left ing in its «Aiquslibxinm with its oppofite-weight. ssi 

VIII. Whiteft it thns hung, upon the thawing of the ice many bubblesy 
reat and {mall afcended (.the great.ones with .a.wrigling motion)and va- 
nifh’d at the top. - 

IX. As the ice thaw’d, the water and oy! defcended, tik the whele ice 
was return’d to water, at which time we obferv’d thefe two remarkable 
things, the one, That:the eZquisbriun remain’d the fase; the other, 
¢ which was more confidexable ) that the: water was fubfided again as low 
as the firft.mark, with which it was level before it began td fwell, with- 
out falling beneath it, notwithftanding the recefs of fuck a multitude of 
Bubbles, divers of which were she? Bagh 2 

X. The glafs being inverted, the feal’d end, which was drawn flender, 
was gently broken under water,of which fone, being impell’d in, did-fenti- 
bly reduce the Air at the eppofite end into a narrower room;andas one of 
the fpectators obferv’d, into a much narrower, which is consonant enough 
to reafon. i XL. The 


~ 
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XI. The gla being again inverted, and -held tillit was fetled, we 


found, that the water drawn in together with.the -water it found there , 
and the oyl, poffefs’d the fame places, ( as appeared by the marks in the 
« -Gavity ofthe Receiver, )that they did,when it was feal’dup. | 
- Xf. And laftly, having thrown out the oyl,.and- employing, where 
need was, a little water cf the fame kind we hadumade ule of. all this 
while, we found the glafs fill’d to the higheft mark, to. weigh 4374. 
grains, when it was fill’d but.to the loweft mark, 4152. grains,.and 
when quite empty’d 1032.So that the water contain’d betwixtthe higheft 
and loweft mark, and rais‘d by the Glaciation, was about a fifteenth 
part of the water fet to freez, and probably would have amounted -to 
- much more, if the water had been all frozen. = 
Decemb, .. 1% LA large glafsEgg being taken witha proportionably big 
31,1662, {tem,we poured water into it,till it reached about an inch above 
: the bottom of the ftem, and faftning a mark there , we expofed 
it all night to freez in fnow and falt,which was-fo placed as not to reach fo 
highas thehottom of the ftem;the next day about ten of the clock we found 
the water rifenin the ftem about 15- inches above-the mark, the whole 
Cylinder of water being: fluid by reafon of the {news not. reaching to it. 
(Then upon 2defign to be elfewhere mentioned, we feal’d up the glaf$ by 
a very flender pipe, that had been before purpofely drawn out to.a pretty 
diftance from the body of the Cylinder, that the glafs might be feal’d, ina 
trice before the flame of a Candle could fenfibly rarifie the Air,-.and af- 
ter a while we broke Off the Apex of this flender .pipe in profecution of 
. @ur former Defign.) Then fuffering the water to {well freely, .within feven. 
or eight hours it reach’d the very top of the glafs, adrop or two running 
_..@ver at the flender. Orifice thereof, fo that in all, the water afcended 
about 19. inches above the firft mark: then wetried by the flame ofa candle 
to feal the glafs, but by reafon of the Rarefaction of fome of the water, by 
the Heat, into vapours,by which fome.of the other water was,f.om time to 
time, fpurted againft the flame ofthe Candle , -we-fourd:it.troublefome 
enough to feal it up, the veflel being removed into a warm place ,:till next: 
Morning, and all the ice in the belly of it ( for the water in the ftem con- 
tinued fluid) being thawed, the water fubfided , not only to ats firft 
mark, but a little beneath it, by reafon of that which was thrown .out , 
upon occafion of the fealing of the glafs: but when wecame to invert 
this, after the manner above mention’d,.into a veflel of-water, tofee 
‘how much.of the {pace deferted by the thaw’d Ice, was fil’d.with Air, 
and how much.was fill’d with a fubtiler fubftance, or empty., juft then a 
mifchance fruftrated.our Expectation..] : cna 
+13. 


‘ 
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132 [An Ege about the fame bignels wich che former was 
placed ro freez in beaten Iceand Sale, and iniefs than an Decems, 
hour; ie Was rife near an inch above che Mark ,. where the | 
fucface of the warer was acch2 firt, andthe water tn eve ball and the joyn- 
ing of che neck was frozen into Lamine, Afteran hour and a quarcer, 
thofe Lansina, that before appeared in the beginning of the neck, nov 
difappear’d, but che ball feem’d frozen into a white ice, aud ‘the water in 
the neck was mifen above che firft mark four inches and a half. There 
now appear’d abumdance of {mall bubblés , continnally afcending: through 
‘the neck ‘(which fo concinu’d all-the time after ,, tillit was quice chaw'd) 
and the white ice appear’d full of bubbles, The Experiment being furcher 
‘saa » the wacer afcended higher and higher, till ic had reach’d a-— 

teightinches above the fitft mark: Then the too of the pipe, be- 
ing with a Lamp drawn out,.into a very flender Cylinder (for the 
convemency of fealing up) che glaifs was again ptt into the ices thar © 
the Air heatéd by che Lamp might cool , upon which the water con- 
tinued {welling, till 1¢ began co run over ac the orifice of the flen- 
der pipe , which being held by in the flame of a candle, was in a: 
trice feal’d up, fo thae the whole glafs appear’d full of water, bating 
an inconfiderable Quantity of rarifi'd Air, (not amounting co the big- 
nefs of half.a {matl Pea) thar remain’d contiguous to the feal’d’ pare 5: 
the Ege being brought into a warm room, was kept there all night, 
and a good pare of the next morning , before the ice was quite thaw’d. 
Which when it was, the water was found fubfided to the firft mark, 
end which being done, che glafs was inverted, and the feal’d end im- 
mers’d a good way under water, where being broken, che external Air 
impell’d the- water in the Bafon into the Cavity of the pipe, info- 
much, chat. when we cook ic out, which we did, as foon as we thought 
No More wacer was impell’d up, reinverting the glafs, we found , that 
the admicted water reach’d feven inches above the firft mark, and lefe 
an inch and 4 half of the. ftem, before ic began co be wire~drawn, be- 
fides as much of che flender pare of che ftem, as by guefs. amounted 
to a quarter of an inch more, fo that ic feen’d, that the Bubbles, 
which madethe water fwell, and appear’d in the ice, amounted to an 
inch and three quarters of Air, which confequently feem’d to be for 
the mot part gerierated by this operation, and to feven inches either 
of 2 vacuum, ot fome fubtile fubftance, which by its having no {pring 
to refift the preflure of the.outward Air, appzar’d not to be Air: We could 
not exaétly meafure che Quancity of water we had in all, and che proporti- 


on of it betwixe che marks ,becaufe having left the glafs in the window, to try 
| O whethez 
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whether timeor Gold would make che admicted water fhrink. (which we 
did not find it to.do) the weather was ta fharp, chat beginning (as we con- 
cluded ) to freez che water ingheftem, the incteafing. ice burft out the 
“belly of the glafs into. many pieces.|. | 


Another time, 


14, [A feal’d glafs being broken under water, there was. impell’d 
into the Cylinder ten inches and aliccle above. half. Andthe mark, 
it fhould have rifen to, was eleven inches andaquarter above the firtt 
and loweft mark, J : [4 


Another time, . 


15, [ Inthe fame Bolthead , wherein the greateft conden. . - — 
fation of the Air was tri’d, the water was by the Cold  Decemsb, 
made to fivell very neat a foot above the mark ic refted . 
ac, when ic began to freez; chen. the glafs being nip’d up, the cone 
tain’d water was removed, and fuffered leifurely to thaw, and upon the 
Diffolution .of the ice, the water fell back to the former mark: -laf(t- 
ly , the glafs being inverted, the Apex was broken off under water, - 
and the wacer in che ftem was by the outward Air, preffing upon the 
water in the Bafon, with fome /mpetws and noife driven, up into the 
-Cavity.of the glafs ; and, the glafs being feafonably and warily remov’d 
from the Bafon, we found there had been impell’d up of the water 
in the Bafon, a little more then eleven inches, fo thac there feem'd 
to be near 7 of an inch ef Air generated or feparated by the. former 
operation. | . a | _ ae 


. Amber time 
16. [Inthe fame elafswe made the warer to-{welf about Decessb. 
ten inches, and inverting the ftem, and breaking the Neb. the 17. 


under water, we found about ten inches of water -to have - 
been a into the ftem; fo chat inthis there.feem'd no generation 
of Atr. 

17. To all thefe Experiments we fhall fubjoyn, in two words, chat 
as in water, fo in fome aqueous liquors we found, thac theicy Bubs 
bles were not fill’d with Air (though we. did not think fic to cake the 
pains to Meafuretheir re{peftive Expanfions by being congeal’d: ) For 
in thit elfewhere mention’d Experiment, where we expos’d Milk, ~— 

: an 


(109, 110) 
and Rhenith-wine to freez , when all thofe liquors were rifen above 
their former marks, as is there related, our Notes inform us, thacthe 
Experimenc was thus profecuted. 

18. [ Being feal’d up (the foregoing words mention’d the above-na- 
med expanded liquors) and fuffer’d co thaw, the feveral liquors fublided 
to their firft marks or thereabouts, and the glaffes being inverted and 
broken under water, we were by an accident hindred from obferving 
what we defir'd in ‘chat which had che Wine, though when ic was 
taken out of the freezing por, ic had ice, buc not much,. fwimming 
in it. But into the glafs that had che Milk, che water was manifette 
ly impeli’d by the outward Air, and fo it was into the glafs that had 
the Urine, which being remov’d from the Bafon, and reinverted, ap- 
pear’d co have as much new liquor in its ftem, as amounted by euels 
to five or x inches. ] 

19. To which Experiment we may add, thac another time a feal’d 
glafs of partly frozen Claret-wine being broken under water, the tvae 
ter vas impell’d up between half an inch , and an inch above the mark, 
beyond which it would sot have afcended , ifthe bubbles had been full 
of crue and permanent Air. | 

20. J€ it be faid, thac though I have delivered too many Particulars 
abour fo empty and flight a Theme as Bubbles, 1 have this to an- 
fwer, thac pofhibly all chefe Experiments have rather fhew’d us, whae 
ic is noc that fills chem, than what ic is, fo that more then all thefe 
Experiments appearing requifice co. clear up the Difficulties abour them, 
I fhall not think. I have altogether mif-{penc my time, efpecially if 
fo many paft.Experiments, both new, and not altogether impertinent, 
by their not-having caughe us enough about fo defpicable a fubjeé& as 
a Bubble, fhall, as chey juftly may, teach us Humilicy, 
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Experiments about the Meafi wre of the Expanfion and the 
- Contra&ion of Liquors by Cold. - 


: the Experiments (mention’d in she ‘Seventh and Ninch Titles} 
which (hew,. chit ware: has an Expanfion, it will be proper to fub- | 
joyn fome-of thofe, whereby we endeavoured to meafure char Expanfion. 
And here we fhall not conrent our felves ro fay, that whereas che Authors, 
we had formerly occalton to point at, take notice of their having raited water 
in a Bolthead half an inch or an inch by freezing, we have made ie afcend a 
foot and a halfand more ; This, I (ay, we fhall pafs by, becaufe chat ee 
by fuch Experiments we have very clearly and undeniabty ovmifefted the 
Expanfton of the water, yet unlefs che Capacicy of the veficl be known, they 
will fignifie but lictle co-vards the decermining the Osancity of thac Expanfi. 
on, which yet is the ching we are-now enquiring after,whereforewe fhall add, 
shat we employ'd two drifering ways to meafure this Expanfion. 

2. The one wis, by putting in, by weight, .fuch a humber of ‘ounces of 
wacer, into a Bolthead, till che wacer was rifera precty way in the fong ftem - 
wherewich tt was filled, chen marking on the outfide, co what height every 
frethly added-ounce of water reach’d in the ftem, we afterwards poured out 
a convenient Quamiry of che fiquor (yet leaving enough to fill the whofe 
caviry of the {pherical-or abrufe end of the veffel,and of che lower part of the, 
flem) then leifurely freezing this remaining water fren the borrom upwards, 
we ed, thac when ic was frozen, che ize that svas made of 83. parts of 
water, filled, as one of our Nores informus, the {pace of gt. and (iF I mt- 
ftake noc the Charadter) an eight, fo that by this croubdlefome way of Ex, 
amin wion,we found chat the water by the Expanfion, it received from Cold, 
was made to poffefs abour a ninth part more {pace than it did’ before conge- 
lation. - “8 . ee aes ae . : “ : 7 2° os 

3+ | In anocher of our motes, we find as follows, s5. parts of waret 
extended chem{elves by freezing into fixty and a half about fix of thofe 
‘parts remaining unfrozen, fo that in this Experimene the waters Expanfion 

Was not much (chough fomewhat) differing from what ic was in chat laf? 
-mention’d.J | = 


z 
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_ 4 The other way we made ufe of. to meafure the Dimenfions, that w4-- 
ter gains by freezing, was to také'a Cylindrical pipe of glafs:feal'd- at one 
end, and left open ac the ather, atwhich we: fill’d ic with water toa certaiss: 
height, chat we took notice of bya mark~ppli’d to che outfide, and then. 
keeping it in an ereéted pofture, and freezing it from the bottom upwards, we - 
found, thar ic had acquired bya centh pare or cbereabouts, greater Dimenfie — 
ons in the form of ice, than it goffeffed in the form:-of water. But the na- 
ture of the particular parcel of liquor expofed to the:Cold (fer ‘ic is not ne- 
ceffary that all waters fhould be equally difpos’d to be expanded by freezing J: 
and fome other-cyrcumitances, noc now co be difcourfed of, may well beger. 
{ome (epee aie in the fuccefs of this fort-of crials. For in one that we mide 
carefylly,we found the Expanfion fomewhar greater,chin chat laft mentioned, . 
as may appear by the following Note, which compar’d with what was lately 
delivered, of th¢ trials we made by weight of the water's Expanfion, may in- 
yite us co think, |, chac we cannot much err by eftimating in general, that che 
room tbat Ice tak¢s-up more than water, amounts to abost d ninth pare of the 
fpace poffeifed by che fame twarer, Before it was-turued incoIce. The noce 
we were {peaking of, isthis. °° ~ s*' i ee | 

s~ [ Inamore than ordinarily evérr Cylindricat glafs, we expofed fome - 
water ca freez, to mealure its Intumefcence, and found chatit expanded its 
felf co about an. eighth parc, or.at leafta ninch upon glaciation ;- chis we 
‘tri’d uvice, and thought chat rhe Intumeftence might. have been’mére ton- 
Aderable,.. but; thar in.a’ Ciflindér, che. freezing did not feem to fuecedd fo | 
well; ns “ = ck ae . ee eS ae 
Bus here we mutt refalve adifficufcy; which though ordinary Readers may 
-gake no norice off, yet may breed a fcrupte in the minds of thofe that are ac- 
-quainted wu [Lydroffaticks:. For co fuch Readers this Account of ors may 
Seem.to.Ue conrrary.co che Experience of Navigators intd cold Climaces,who - 
bell ug (as we ‘hall bave occafion to take narice in due place) of vaft pteces 
of Ice,, as high, noronly asthe Poops of their Ships,’ but ‘asthe Mafts’ of 
them 3 and yetthe Depth of chefe Rupendious pieces of Ice, feems not at all 

_Anfwerable ro whar it: may. be Se tobe, incafe we compare cogerher 
_ the Bftimare dala You of the Expanfion’of water, . and that grand Hy- 

dr oftarical Theorens-démonttrated by Archimedes ind Stevinns,. That floating: 

- Bodies will fo far, and but fo far, fink, in the Liquor that fupperts thems; rill the 
. jaumer{ed part of the Body be équal to d Bulk of ‘water,’ weighing as much as the 
_ whole Body, For Captain Fames in his often cited Voyage, makes mentidn: 
* ef great pieces of Ice, chat were twice as high as the Top-maft-head of his 


Ip | 
6. And che Hollanders in their famous Voyage to Nova Zembla, menti- 





¢ 





— 
| ( 11s) 
-en one ftupendious Hill of Ice, which I therefore cakennoticeof here, not 
only becaufe ic has been chought the greateft chat men have met with, but 
‘becaufe they deliver itsDimenfions, not as Captain James and Navigators 
are wont todo, by comparifon with the unknown heighrs of forme of. the 
Mats of cheir Ships, but by cercain and determinate Meafufes, which in the 
Icy Ifland, we are {peaking of, were fo divided by the furface of the WATCly : 
that there was 16, fathom extant above it, though there were but 36. be 
sneath it, which though a valt depth init felf, yet dees buc little exceed dou 
eee is aed pps | _ 6. irre 
And the Dani(h Navigator Tanne Munchkins, employ’d by his. ° =. | 
King to bring him an hoa of Greenland, enone focte ae 
floating pieces of Ice,that he met with and obferv’d in chat Sea, ‘Chap, 6 
which though but fomewhat above go. fathomunder water, | 
wete extant 20. fathom, that is (near half as much) above water, wheré- 
as it feems, that according to our above mention’d Computation ‘of the Ex- 
fion of water, the part under the water ought to be eight or nine times 4s 
deep, 2s cbat above the water is high. ey are 
4. Toclear this difficulty, I fhall reprefenc thefe three parciculars. 
Firft, chat in our Computation the-Ice that (inks fe deep, is fuppos’d to 
fioxt in freth water, whereas in the Obfervations of the above nam‘d Navi- 
gators, thofe valt pieces of Ice floated on the Sea-water, which by reafort Of 
‘us falrnefs, being heavier chan frefli-water, Ice will not fink fo deep into 
thac, -asinro chis,. And chat (ale may hugely increafe che weight of the wa- 
ter, wherein itis diffolv’d, may be clearly gather’d from che ponderoufnefs 


-of common Brine, and from the praGife of feveral forts of Tradefmen, who 


to examine the ftrength of cheir:Lixiviams,and other Saline Liquors are wont 
tocry, whether chey will keep an Ege floating, which We kriow common Wa- 
ter will not do. And I havealfo by the Refolution of fome Metalline Bodies 
in fic 4enftrunms made Liquors, that are yer much more ponderous,’ than is 

{ufficienct for the fuppore of Eggs. bn tyineh Mee ie ce Secs 
Bur yet we muft be fo candid, .asco take notice of what fone Modern 
Geographers deliver.with probabilicy enough, namely, That nearer rhe pofes 
the Seas. ar¢ not wont tobe fofalr, asinthe temperate and che Torrid Zoces, 
and thofe Northern being not fo falc as our Seas,chere is the lefs tobe alloyd 

for the difference in gravity(and confequently in the power-to keep Ice & : 

finking) beewixe chofe Seas and ours, : eS ae 

3. But fecondly, this leffer fajenefs of che water in the Northern Seas, 
may, as to.our cafe, be recompenc’d by the greater. coldnefs-of it. “For 
though, as we have formerly bleed, ‘the Condenfation of frefh wartr, 
-eFre&ted here by a degree of Cold capable to make it begin'to freez, is not‘fo 
P 2 . gteag 


oe to 
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gwac ag MOF Men would imagine ; yer befides cmac, | have orcen t.xen pica! 
fureto make the fame Body to fink or afcend in the fame water, by amuch- 
Ig{s variation of Cold than thac we have been mentioning ; it is to be confi= 
der'd, shat the degree of C old, to which water was brought ‘in che Fypedi= 
ment deliver’ in the fourth Setion, to which we are now. looking back,was 
uc fuch a degree as would make frefh water begin to freez-; whereas-che felt 


‘Sez-water, ‘being indiffos’d co cohgelation,. may by fo vehement a Celd av . 


Feigns in che Wincet feafon in thofe gelid ( limates, be far more intenfly re< 
Srigerated, and the:eby more condens’d than common water is here, by fuch 
‘a méafure of Cold, as may begin.co freez {mall portions of it. Buc though, 


‘what we havé hitherto reprefenced,. may well be look’d upon as not incon» ~ 


fiderable to the purpofe for which ir has been alledg’d, yetthe main thing, 
shat is to remove che fcruple fuggelted by che.height of Icy hills above the 
water, is, i | so | : 

g. Thisdty, thae fuch Hills of Ice-are nor tobe look’d upon: as intire and 
folid‘ones,. but as vaft piles or lumps, and maffes offce, cafuatly and rudely 
heap’d up and.cemented by the exceifive Cold, freezing- them together by 
the intervention of the water ctiat wefhes chem, which piles of many pieces 


@f Ice are not made without great Cavities intercepted, and filled only with 


Air, becween the mare folid Cakes or lumps ;, forhae the weight of chefe 


‘ftupendious pieces of Ice,, is not to be eftimaced by the bignefs they appear 


of ar a dittance fiom the |. ye, but confiderng how much Air there is inter 


_ @epred between thie Icy Bodies, of which they are compiled, there may be 


a.hollow ftrudture of Ice reaching high intotlie Air, and yet the whole Ag- 
gregace or Icy pile, will prefs che fub jacenc water om which it leanes, no 


_ more than would'as much water , as were equal in Bulk.only co the immers’d 
parts ; a8 we feein Barges loaden with Poards, whrch cheugh pil’d up toa 
. great hetghe above rhe wacer, make nor the veffel co fink more chan a Lading 


ehat Would make a far tefs fhew, and oftentimes be ail conrain’d within the 
Cavity of che veffel, proviced ic be more ponderous im fpecie, Fut to enter 
Jato any further C onfideration of thefe Hydroffatical matters, would be im- 
7 properin this place, efpectally fince we have * elfewhere trea- 
ie tedofthem. And that thefe floarinig Hiflsand Iflandsof Ice, 
eedcice are not intire and folid pieces of it, we thal’ ocherwhere have 
_—— occafion to few out of Navigarors,and even in che Obfervation, 
| . we have mentioned out of Fase Mweck, the I earned Kelator of 
Exsivece. 1° Bartholinus, cakes notice, thar chofe valt pieces of Ice (we 
piefe gteciate Have been mentioning) chat reach’d 20..fathony above water, 
qonpaits, were Compiled of fore of Snew frozen together, 
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So. ‘Fhefe Confideritions may ferve to render fome Account of thofe 
flupendioufly call peices of Ice, whofe extant pare bears fo great a proporti- _ 
om to sheimmerfed part, whenrbe whole mafs does really flosr. But I 
eonfefs I doubc, chat noe only inthe Examples we have alledg’d, but in o- 
ther. eminenc ones of mountains of Ice, if ] may fo call chem, there may be 
zmtftake,and that the heivhe of chem above the water, would bz far lefs and 
che depch under water far grearer,if che Ice had water enough co-fivim freely. 
For Sea-men by reafon of the difficulty, are not wont to meafure the height 
ef chofe.petces chat float ar liberty in the Sea. And as for thofethat are on’ 
ground, as their heights lye far more convenient to. be meafured, fothe 
Meafurers not knowing iow long they may have been on ground, for oughe 
lkno:v, mmuclrof thar admir’d height, may be attibuced to the Snows, chat 
from. cimetotime fall very plentifully in cthofe frozen Regions, and are 

Sted together, either by the Sun, whofe Beams fometimes begin to 
chawir, and fomectmes by che warer of the waves that beat againft the Ice, 


_and being congeal’d with che Snow, does as it were cement the parts of it to- 


gether, and fomerimes by both of chefe caufes. So in the-iaftance alledg’d 
out of Captain fenees, pag. 14. of peicasof Ice that were twice as high as 
his Topnaaft-head ; it 1s faid alfo; chac they were on ground im 49. fachom. 
And in the other Example mention’d out of Baribolinns, chough there be 40. 
farhom.. attributed to- the immerfed part of the Ive, yet that meafure. is noc. 
exclufive of.a greater, for it is faid, chat the-Ice reach’d down-vards above 40. 
fathom ; and how much downwards, and whether as far as the ground, we 
are lefr. at liberty to'cuefs.. And in that ttupendious peice of Ice recorded in 
the News Zembia-voyace, to havebeen in all 52. fathom , that is, 300. and 


twelve fone deep, thouzb it be granted what they affirm, tharit was 16, fa- 


thom above the: water,.which- is almolt a third parc of che whole -depth 5 
yet I obferwe, that of this I¢y mountain ic is faid, chat st lay faf? onthe 

ound. So-that as onthe one fide it feems probable, chat the: upper part of 
finds of Ice may. bz increas’d by Snow; and as-I remember, chac mn that _ 
famoufly inquificive Navigator Mr. Hudfons voyage for th: difcovery of the 


North-weft paffige, “tis relaced, chat his company was * {0 well 


acgnainted with the Ice, that when Night, or foggy or foul weather, * Mtr. Hud- 


took them, they would feck, ome the Broadeft | of ice, and fons Voyage 


there come to Anchor, and run and [port, and fill water that flood nde he 
on the Ice twponds very frefh and goed. So on the other fide we . Nerth -- wef 


iknow not, how much lower che Ducch-mens Ice and Captain péfages write 
James's Would hive reach’d inco the Sea;in cafe che ground they pes dics 
refled on, hid nor hindred them. For chough one might proba. pie 

‘bly chink, chat chefe are the greacelt det that any hills of | | 
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Ice have been obferv'd to attain, (chat mentien’d by the Holldwdert reaching 
36. fathom beneath the water, and that mention’d by Captain James, no 
lefs than go. fathom ) yer I findin Mr. Hxdfons Voyage, that. the Enge 


. hth inthe Bay, that bears his Name, met with more than one or two Iflands 


of Ice, of a fargreater depth under water. For among other things, the Rela- 
tor has this memorable paflage ; /w this Bay, where we were thus troubled 
with Ice, we faw many of thofe monntains of Ice aground , infix or fevenfcore 
fathom water. And if the Sea had been deep enough, even thefe ftupendie 
ous. moles of Jce would probably have funk much lower, and fo have leffen- 
ed the heivhts of the mountains, | : 2 

1. [know chae delivering che meafure of che Expanfion of water alone, 
1 have not faid all thar may be faid abouc the Expanfion of Liquors: but be- 
caufe , asichas not yet appeared to me , that any Liquor is expanded by 
Cold, unlefs by agtual freezing ; I doubred , -whether Aqueous ‘Liquors, 
as ‘Wine, ‘Milk, Urine, ce. were otherwife expanded by congelation, 
than upon che Account of the water or phlegmacick (and, in 2 Ari@ fence, 


_Songealable,) part contatn’din them ; and whether it were worth while, for 


aman in hafte, to examine, their particular Expanfions.. Nocwichftand- 
ing which, 1 would not difcourage any from trying, whether or ao by the 


differing Dilatations of Aqueoys-Liquots, fomeof them of the fame, 


fome of them of differing kinds, we may be affifted te make any eftimate :of 
‘the differing proportions they contain, of Phlegm, and*of more {Spirituous 
or ufeful Ingredients. | ; ee: 

~ 42. After what has been hitherto delwered conceming the .€xpasfow of 
Liquors by Cold, it may be expe&ted we fhould fay fomething of the meafure 
of their Centragtion by the fame Quality. But as for water, which is. che 
principal Liquor, whofe Dimenfions are to be confider’d, I have formerly 


_ declat’d, chat I could feldom or never find-its conctra&ion (m the Wiater 


feafon when I tried ir) co be at all confiderable. Andi fhall now add, thac — 
having for greater certainty, procut’d rhe Experiment to be made by ano. 
ther alfo, ina Bofrhead, che Account I received of it, was, that he could 
Scarce difcern the water ip the ftem to fall beneath irs-ftatton, (mark’d at rhe 
upfer part of the pipe,) When the water in the Ball was fo:far infrigidaced as 
to -begin-to. freez; Though I willrot deny, chae in warmet Climates, as_ 


* dealy, or Spain, che conctraQtion of thé water a little before glaciation be. 


gins, may be fomewhat confiderable, efpecially if the Experiment be. made 
in Summer, or in cafe (either there or here) the water expos'd to freez be 


-, put into a veffel very advantagioufly thap'd, or brought out of fome warm 


‘Chamber or other place, where che heat ofthe Air, that furrounded ir, 
had rarifi'd it, Bue to examine che mieafures of ContraStion in the 
| feveral 
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feveral Liquors, andWith thé nice Obfervations, that fuch a work, tobe 
accurately profecuted, would require, would bave taken up much more of 
my cime chan I was willing to imploy about a work which J look’d not on as 
important enough todeferve ic. And therefore F (hall bere add nothing to 


what I have faid under the Title of the Degrees of (old, touching the. gon . 


tration of fpirit of Wine, and of oylof Turpentine, by the differing -de- 

grees of that Quality. And as for the condenfatien of Air, che vaftett 

fluid we deal wich, I did indeed chink fic co meafure hov sr shesea’ 

much Cold condenfesir, But che accouncof that Experiment about theTem 

vier he more opporturiely deliver’d. in * one of the following perature of the 
{cou . ’ . if. 


°.® , , 
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Experiments touching the Expanfive Force of Freexing 
W a ter. | 7 | 


1 ) S re: fhewn thar there is art Expanfion made of: water; and: Aque- 
| ous Bodies, by Congelacion, lee us now examine how: ftrong chis 
Expanfion is, ‘and the rather becatife:no-body bes yer,. chat we know of, made 
any particular crials on purpofe to make difcoveries in this matter, fo. that 
although fome unhappy Accidents have keptour Experiments from being as 
accurate as we deftened,. ( and .as,.God afhiting, we may hereafter make 
them) yer at leaft we fhalt thew chis Expanfion.ro be more forcible, than has 
hitherco béen commortly takers notice of, and afiit men co make a fomewhbat: 
lefs uncertain Eftimate of the force of it,, than they feem co have yet endea* 
voured to enable themfelves to make. | 
2. And 1. we fhall mention fome Experiments, that do in genéral fhew,. 
thac che Expanfion of freezing water is confiderably ftrong, | | 
_ We took anew Pewter-bottle, capablero contain, as-we guefs’d about 
half a pine of water, and having fill’dic cop full with that Liquor, we feru’d 
on the topple, and expofed it during a very i her sted to the cold Air, 
and the next morning the water appeared to have burft che Bottle, though its 
matter Were metalline, and though purpofely for this trial we bad chofen it 
quite new, che crack appearedtobe in the very fub(tanee of the Pewcer. 
This Experiment we repeared’; and “ewas one of chofe borrles fill’d with ibe 
thac 


‘ 
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That had crack’d it, which 2 Noble Virtwofe would ‘needs make me . (whe 
fhoufd elfe have ferupled to amute, with {uch a Trifle, fo great a Monarch, 
and fo orcat a Virtwofe) bring to his Majefty, co facisiie him, by the wide- 
nefs of che crack, and che Protuberance of the Ice, that fhewed ic felf in ic, 
‘that the warer had been really expanded by Congelation. 

3- We alfo cried, whether or no a much {mailer Quantity of water, 
would nor if frozen, have the like Effe, and accordingly, filling with 
‘abouc an ounce of water a fcru'd Pewcer Box (fuch as many ufe to keep 
Treacle and Salves in) quite new, and of a confiderable thicknefs, we 
0 ge upon the freezing of the included water, the veflel was very much 


rt. 
- Afterwards filling a Quart Bottley (if 1 maftake not che cfpacity) with 2 
congeatabie liquor, andtying down che-Cork very hard witn {trong Pack- 
thread, we found that the froft made che ltquor force our the Ropple in {pire 
of all the care we bad caken co keepic domn. - 

But afterwards we fo well faftned’a Cork cé the neck of a qua:t bottle of 
Ghafs, that it was eafier for the congealing liquor to break che veffel, chan 
co thruft out che fopple, and havirig far agreat miaby hopss.expos'd this-eo 
an exceeding fharp Air, we found at lenge the borcle a es aE ic were 
fo thick and trong, that we were invited to meafure the breadeh of the fdes, 
and foynd that che chinneft place, where ic was broken by che Ice, was +6 of 
‘an inch, and the chicketit 2 chat is cwice as much we also by the help of the 
‘froft broke an earthen boccle of trong Flanders mezal, of which the chianeft 

_ chat was broken, .was equal by meafure, to the thinneft pax of the 
4 But the above mention’d Inftances ferving only to declare in generaf, 
thac che Expanfion of water by Cold is very forcible, 1 chought fit to ar- 
tempt the reducing of che Maccer fomewhat nearer an Eftimace lefs remore 
‘from being determinate, and becaufe che water expas’d to congelacion, may 
be probably — to be Homogeneous, we jude’d,chat che quantity of it, 
may very much vary its degree of Force, and becaufe fome may fufpedt, char 


the Figure alfo may noc be incun(iderable in this macter, we choughe fit cto 


make our Trials in a Brafs veffel, whofe Cavity was Cylindrical, and which 
‘omake it fteonger, bad an orifice but at one of its ends: and whofe thick- 
efs was fuch, chat we had reafon co expect, thar whileft che cop remained co- 
‘eted, buc with areafonable weight, che included water would find it more 
Afie to lift up thac weight, than break the fides, Tlo-chis Cylinder we ficced 
. cover of the fame metal chat was fiat, and wene alircle way inco the Cavi- 
ys leaning alfo apon the edges of che fides for the more clofer * flopping of 
the orifice 5 the cavicz of this Cylinder was ip length about five faces: and 


3. 
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in breadrh about an inch & three quarcers. This Cylinder being fill'd top full 
‘with water, and the cover being carefully put on, tas faftned into an Iron 
frame, chat held ic erefted, and allowed us to place an iron weight,amount~ 
ing to 56. pound, -or half ahundred of common Englifh weight, which cir- 
cumftance I mention (becaufe the common hundred that our Carriers, Ce. 
ufe, exceeds five {core by twelve.) But chis veffel being expofed in a frofty 
‘night, tothe cold Air, the contain’d water did not the next morning appear 
to be frozen, and the trial was another time thac way repeated wich no betcet 
‘faccefs, as if eicher che thicknefs or cleamefs of the metal had broken che 
‘violence of the external Airs frigefa&tive Power, or the weight that opprefled 
the Cover had hindered chat Expanfion of the water, which is wont to ac- 

y ics Glaciation. | : 
Wherefore we thought it requifite to apply to the outfide of the Veffel a 


‘Mixture of Salt, wich Ice or Snow, as chae which we had obferved to intro- 


duce a oi a degree of Cold than the Air alone,even in very Frofty nights; 
‘and chough this way ic felf, the glaciation proceeded very flowly, and fome- 
‘times {carce at all, yet ac lengch we found, shat che water was by this means 
-brought fo far to freez, chat on che morrow the Ice had on one fide fwelled 
above che top of the Cylinder, and by lifting the cover on that fide, had 
thrown down the incumbent weight ; but in this trial che cover having been 
uniformly, or every where lifted up above che upper orifice of the Cylinder, 
we repeated the Experiment divers times,as we could get unicy,fome- 
times with fuccefs,and fometimes without ic;and of one of the chief of ourExe 
perimenss of thts fort, we find che following account among our Collections. 

s- { The hollow brafs weight, being about one Inch and three quarters in 
Diameter, and che brafs cover put on, was loaded with a weight of 56.peund 
upon the cover, and expos’d ro an exceffively fharp night, the next morning 
the cover and the weight were found vifibly lifted up,chough not above (chas 
we could difcern) a {mall Barley-coms breadth, buc che thicknefs of che brafs 
cover was novchere eftimated, which was much lefs chan half an Inch, which 
according to former obfervations, ane might expe& to fee the Ice afcend. 
But chac which we cook particular notice of, was, that the inclofed Cylinder 
of Ice, being by a gentle thaw of the fuperficial parts caken out, appear’d fo 
full of bubbles, as ro be chereby made opacous : Alfo when in the morning the 
Cylinder was broughe into my Chamber, before the fire was made, the 56. 
pound weight being newly caken off, at a little hole, that feemed to be be. 
cween the edge of the Brafs and Ice, cnere came out apreac many drops of 
water, dilated into numerous bubbles, and reduced into a kind of froth, as 


‘ifupon the removal of the oppreffing weight the bubbles of che water had 


got liberty to expand chemfelyes, but rhis lafted but a liccle while. ] 
: ye a. Q 7°. 6. Afcer 
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6. Afcer chis, the difficuley we have often met with in the placing of 
yreat weights conveniently upon the cover of a Cylinder, and the Expe- 
étarion we had to find che Quantity of the warer, we made. ufe of, capable 
upon its Congelation, to lift up a much greater weight, invited.us to make 
trial of ics Expanfive force, by fomewhac a ditfering way, whichwas, to fit a 
wocdden plug to the Cavity of the Cylinder (after we had fuffered it to foak 
afconvenient time ia water, that, fivelling as much as.it would before, ic 
might be made to fivell no more by the warer, which would lie contiguous 
toicin the Veffel) and then to driveic forcibly in, ull by confiderable 
weights appended to the extant part of the plug, waen che-Cylinder was in- 
verted, we could not draw ic out ; the fuccefs of one of chefe I rials, is thus 
facdownin our ColleQions.. © ns | 
a. [A Plug was driven into the Cavity ofa Brafs Cylinder, firft filled 
with water, the Plug being alfo sell foaked, then the Cylinder being inver- 
-ted,the Plug cook up half a hundred and.a quarrer of ahundred weight, and 
would poflibly have taken up much more, and. being expofed toa very fharp 
night, the freezing water thruft out the Plug abour a Barley corns breadth, 
quite round above the upper edge of the Cylinder, and ic freezing all that 
day and the nexe night, it ‘vas again-expofed, the Plug noe being yet taken 
out, and then the plug was beaten ouca little more, namely. (in all) near a 
uarter of an iacbcl deta ode cerita | nk eee 
8. Thus we fee, that the expanfive endeavour of the water forced a refift- 
ance, at leaft equal co chat which would have been made by 2, weight of 74. 
pound ,and probably, as-che Nore intimates, would have appear’d able to do 
more,if we had-had convenienc weights and Inftruments, wherewith to have 
meafur'd the ftrength of. the waters endeavour outwards, which fome fub{e- 
quent Trials,made us think very confiderable,though not finding their Events 
fet down in our Notes, we think it fic at prefent to teave chem. unmentioned, 
~ Buc one thing there is in thefe erials, thac-l chink not. .unwor- 
thy a Vhilofephers notice, and his confidering , namely , that this en- 
deavour of the warer co expand ic felf, is thus vigorous, though 


. . 
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che utcermo%t term co which it would expand it felf, in cafe ic were 


nat at all refilied, would be but to about a ninch , ot at moft an eight parc of 
the fpace it poffelt before it began to freez ; whereas Air may 


+ New Exp. by Heat (which * yer we have elfwhere fhewn, will not reduce 


Phyjico-meca. it coany thing near ics utmoft expanfion) be brought co pofiefs 
si (though not to fil) according to the diligent + A4erfennse’s ob- 
+ Seethefuree fetvation, feventy cimes, che Dimenfions it had before Rarefa- 
sized places  €tion, and confequently the Air expanded by-heac, does by its 
é . endeavours, tend to acquire above 6o, times the {pace chat the 


‘Water 
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waret does, when expanded by fo high a degree of Cold, ag iseapable to 
turn it all into Ice: not to mention that che expanfion to which che Air cends 
the Account of its own fpring, is, ( as sve fhew in ano~ 
‘cher * place) many cimes greater thanthattowhich Aderfermmns » rye Ayreon 
could bring ic upon the bare Account of Hear. dix to the 
a, : Phy ficoomechanical Experiment5. 
g. There remains yet one way, whereby we hop’d, tho ugh not to mea- 
fure the Expanfive force of freezing water, yer to manifelt it to be prodigt= 
oufly great, or in cafe we fail’d of chis. aim, to produce at lea(t-fome other 
Phanonssna relating to Cold, that would not beinconfiderable. And though 
our endeavours fucceeded not, yet becaufe a happier opportunicy may bring 
them to be one way or other fuccesful, we fhall annex, That we caus'd to be 
- made, an lron Ball of between two and three inches Diameter, which ball 
was folid, fave thas in che midft there was a {mal Caviry left to place a little 
waterin, together witha female {crew, as they callic, reaching fromt the 
oucward furface of chat internal caviry 5 and co this was applied a {trong Iron 
fcrew, fo fitted co the internal cavity of che other Screw, asco fill ic with as 
much exaéinefs as could be obtained. And this {crew was made to go fo 
hard, that ic required robe {crew'd in by che help of a Vice, chat ic might 
not be forc’d out, withouc breaking the Ironic felf. Our defignin im- 
ploying this Inftrument was, that having well fill’d che internal cavity wich 
water,and force’d in che {crew as far asic could be made to go, the Inftrument 
thus charged with water, might be expofed to the highelt degree of Cold we 
could produce. For having thus ordered the matter, we thought we mighc 
expeSt, eicher that the water how much foever we heightned and lengchned 
the Cold, would not freea ac all, being hindred from the Expanfion belong- 
ing to Ice in comparifoty of waters or, ific did freez, that one of thefe two 
chings would happen, esther chac the expanfive force of that little water, 
would by forcing fuch an Iron Inftlrumenc, manifeftits ftrength ro be ftu- 
pendious, er, by not breaking it, prefent us wich Ice without Bubbles, or at 
leat noc rarer and lighter, than the water ic was made of ;. but for wane 
of a {ufficient Cold our defigns fucceeded not, fo as to fatisfie us, though we 
more than once aecempted ic. For che great thicknefs of the Iron being con- 
Gder’d, we werendt furé chat the waters not freezing ,’ might not proceed 
racher from che thickne{s and compactrefs of the meral, than from its refit 
ance co the expanfian of water. And therefore we muft fufpend the inferen< 
ces, this Experiment may afford us , rill we have opportuniey to make rial 
of it, with a Cold not only very ineenfe, buc durable enough, che want of 
which lait circumftance keeps us froin daring to. build any thing op our Expe- 
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to. And here we may take notice,. that it-may be an inquiry, more wor- 
thy a Philofopher, chan eafie for him, whence this prodigious force, we have 
obferved in water, expanded by. glaciation, flould proceed. For if Cold 
be buc, as che Cartefans would have,a privation of Heat,though by the recefs 
of chat Ethereal fubftance, which acitated the little Eel-like particles of the 
water, and thereby made them compofe a fluid body, ic may ealily enough 
be conceiv’d, chat they (hould remain: rigid in: the Poftares wherein che. 
Ethereal fubftance quitted chem, and: thereby. compofe anunfluid Body 
Itke Ice: yet how chefeliccle Eels fhould by thiat recefs acquire as ftrong an 
endeavour ouewards, as if they were fo many lietle fprings , and expand 
themfelves too with fo Rupendiousa force, is that which does not fo readily 
appear. And on the other fide inthe Epicurean way of ex;licating Cold, 
thouch the. Phexomenon feems fomewhat lefs difficult ; yet-ie is not ae all 
eafie to be falv’d : Ror chough;granting the Ingrefs of {warms of Cold Cor- 
pufcles, the Body of water may be-fuppos’d to be thereby much {well’d and 
expanded, yer befides thac thefe Corpufcles, flealing Infenfibly into the Lie 
guors they infinuacerhemfelves into, without-any fhew of borfteroufnefs or 
violence, ‘tis not fo eafie to conceive how poe Soy difplay fo ftrange.a 
force againtt the fides of chofe — veffels chat they break,when they may as 
freely permeat:or enter them:: befides chis, I fay, we obferve that in Oyl, 
which requires a far greater degree of Cold tobe congeal'd toa good deoree 
ofhardnefs, the-fwarms of frigotifick Atoms that invade ic, are fo far from 
° — cake up more room than before,that they reduce it into lefs, as may 
_appear by chofe former Experiments which-manifetted,thac Cold does not e»- 
pand, either Oyl or uncongealable Liquors, but condenfe chem. 
rt. After what-I have chus largely delivered, concerning the expanfive 
endeavour of freezing water,. I hope [may be allow'd to leave to others (if 
they fhall think ic worth the ‘boai) the profecution of the Itke Experimencs 
upon Wine, Milk, Urine, and other Liquors abounding with Aqueous parts, 
. concerning which we {hall only in general remind cthofe thac-may have fore 
enit, Thac by fome of our Experiments ic appears, that {uch Aqueos 
. Liquors are expanded by congelation, and, chat their endeavour outward, is 
-confiderably forcible , feems more than hikely from whac we formerly noted 
out of che Dutch Voyage ro Nowa Zembia,where ‘is related, that by the exe 
tream Cold, bosl {ome of pope hag and fome of esis thar ne 
hooped with Iron, were, as they fpeak, frozenin pesees, that i8;. accordi 
co our Conjeéturé, burft together, wich the Hoops. siethe: of Wood or - 
ron,by the expanfive force of the imprifon’d Liquors brought to freez. 
82. To which I (hall add, chat when I asked an Ingenious perfon, whee 
sher in Ru/fia, whereheliv’da good while, Beer and Wine did noc, when 
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Brought to congelarion, break the Veffels they were frozen in; He Anfwer- 
ed, That be had net ebferved Woodden Veffels to have been broken by thems, (per 
Raps becaufe of thetr yielding ) bat G/afs and Stone Botsles oftem 





Tiree XIL 


Experiments touching a New way of eStimating the 
Expanfive force of Congelation ,. and of. bighly come. _ 
preffing Air without Engines... a : 


a,"T"Here is yec another way’, that I bechought my felfof, at once-to: 
-meafure the force wherewith freezing water expands it felf, and co 
reduce the Air to a-greater degree of condenfation, than I have as yet 
found ie brought to by any unqueftionable way of compreffing it : But where- 
as by this method to determine exaétly the Expanfive force of the water, ie 
were requifice not only to know the quantity of the. Water, .and that of the 
Air expofed to the Cold, but to make the Experiment in Veffels convenient- 
3) — tomeafure the Dilatation of the one, and the-Compreffion of 
other , our Experiments being made in a place where we were -not 
provided of fuch’Glafles, we were noe able to make: our trials fo inftruétive 
and fatisfaftory , as elfe we might have done; neverthelefs we fhall noc 
fcruple to fubjoyn chofe-of then, thar we find neted down among our Col. 
leStions, allowing our felvesto hope, thae will not be unacceptable or ap- 
pear impertinenr, not only upon the account of theirnovelty , but for two 
other reafons. | 
3. The firft, becaufe chough rhey do met accurately define the. Expanfive 
force of freezing water, yet they manifeft, that ic is wonderfully greac, 
better perhaps than any’Experimenc chat has been hitherto practifed (nor, to 
fay, thought of) as-may appear by comparing what we have delivered in a- 
mother Treatife, of the great force requifite to. comprefs-Air confiderably, 
with che great comprefiren of Ais, chat has already been chis way -cf- 


3. The fecond, becaufe this new way affords us one-of condenfing the Air 
much any = Megha has, ! any | agree I ate heard of, f un- 
queftionably redu fay, wuqueftionably, becaufe though the diligence 
Siler fenma, md ochers, feem to have conceived himfelf, to have seduced 

| | it-- 
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it in the wind-Gun into a very narrow room, yet befides that, by our Expe= 
dient, we have compreffed it beyond what chefe Ingenious 44s pretend co : 


Belides this, {ay,1 nave long much queflioned, whether the way of comipref- — 


fing Air in a ‘ind-Gun, which both chey and we have imploy’d,may fafely be 
relred on; for the dyl or fome orher analogous thing; that 1g wont this way to 
_ be employ’d, and the overlooking of feveral circumttances, that are more ne- 
ceflary tobe caken into diligent confiderarion, than wont to be fo,may eafily 
enough occafion no {mall miftake in affiening fe ereat a degree tothe compref- 
fioa of the Air; but our Exceptions again{t this way of meafuring it, may be 
more opportunely difcouts’d of in another place. And therefore we will no.v 
proceed to take notice, that of the cwo known ways of compreiling Air, the 
cleareft and moft fatisfaftory,feems to be that which 1s performed in che wind 
Fountain,as tis commonly called, whereyet 1 have feldom, if ever,feen theAir, 
(that I remember ) by all He violence men could ufe to fyringe in water, 
crowded into fo little as the chird part of the capacity of the veflel, And an 
Ingenious Artificer, that makes ftore of thefe Fountains, being confulsed by 
me, about the further compreffing of Airin them, he deterr’d me from ven- 
turing tocry ic, by affirming tome, that both he and anorher skillful-Perfom 
of my Acquaintance, had liketo have been fpoiled by {uch acremprs; for 
endeavouring to urge the Air beyond a moderate degree of compreflion, it 
not only burit fome Fountains madeof Glafs,bue when the Actempt was made 
inalarge, bute chick veffel, made of {trong and compa& Flanders Earth (the 
{ame wich that of Jugs and ftone Bortels) che veffel was by the over-beng 
{pring of the Air burft with a horrid noife, and the pieces thrown off with 
that violence, that if they had hic him, ox his-Friend that affifted him in the 
Experiment, cthéy might have maimed him, ifnoc killed him outsright, fo 
thac the greareft unqueftionable Compreffion of the Air feems to have 

thar, recorded inthe Fifth Chapter of our Defence again{t the learned Linus, 
where neverthelefs, we could reduce the Air by the weight of a Cylindes 
of CAfercury of about 100, inches, (which confequencly might near coun- 
tervale 4 Cylinder of fix {core foot of water) but into a Ittcle lefs than a 
fourth parc of tts ufual excenc , but how much further the Air may be come 
prefled by ournew purpofed way, it is now cime to fhew by the enfuing 
Notes, of which we have not omitted any that we could find, both that fome 
fcruples, which might elfe arife abour rhe way we imployed, may be pre- 
vented, or fatisfied, and that the way, we imployed ip praGtifing this me- 
thod,. might by fome variery of Examples be the better underftood. 

4. December the 13. |[We took a large Glais-Ege, with a -Cylindrical 
fiem about the bignefs of my middle finger, and pouring in water, till ic 
seach’d abouta fingers breadth higher than che bottom of the fem, we fet ic 
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to freez in fnow and fafr, for fome hours, with the flop of the lent (which 
was drawn out into a very fiender pipe almolt ac sight anoles with the tiem) 
open, and there left ic for fome hours, and the water was rifen betwixe fx 
and a half, and feven inches. This we did in order co another Experiment, 
buc then eafily and nimbly fealing up che {lender pipe above mentioned ,thae 
the Airin the (tem might not be‘heated, we let ic continue in che fnow fome- 
times adding frefh for about 24. hours co obferve, to what degree the wae 
ter, by expanding it elf, would comprefs the imprifon’d Air. The length 
of the Cylinder of Air to be condens’d at che time of the fealing, was (ac™ _ 
councing-by Eftimiatton for che lender pipe newly caken-nottce of almoft of 
mches. Thts fpace we obferved the afcending water as the tce increafed be- 
low, to invade by degrees: (for we watch’d tt, and meafur’d ic from time 
to time 2. fo much, till ac Jength the water reach’d to 8.1nches and 3 ajmoft, 
above the ftacion (which we had carefully mark’d with a Diamond) in which 
_we found ic, when che glafs was f{eal’d up, leaving buc about an inch of Air 
atthe top, fothat of the whole {pace before poffefs’d by the Atr, the water 
had incruded into near nine parts of ren ; then being partly apprehenfive the 
glafs would hold nolonger, bur have its upper part blown off,asit happened 
to us a lictke before wich another veffel, and partly being defirous to try thac 
which follows, we. leafurely:inverced the glafs, chac the Air might get up to 
the jce, for all che water in the fem had been purpofely keps unfrozen, and. 
having provided. Jar to receive the water that fhould be thrown our, we 
coke. the {lender pipe which we had feal’d up, and immediately as we ex- 
pected, the compreffed Air with violence and noife, blew out of the ftem 
mo the Jar about ten inches of water, which was fomewhat more (between 
hal€am inch anda whole inch, by reafon of the /mspetus of the felf expanding 
Air) chan the (pace poffefs’d by the Air, before it a to be comprefs’d. 
And befides ea a ftrange multitude. of Bubbles,that were formerly re- 
pre{s’d,did now ger liberty to afcend from the lower parts of the glafs to the 
top of the remaining water, that it fomewhac emulated thac which happens 
tobotied Beer; upon the taking out of rhe Cork, WW. 8. when the Air was 
comprefied beyond feven inches, we obferv’d divers times, that the infide 
of che olafs poffefs’d by the Air, and neareft co the water, was round: ‘abour, 
toa pretty height, full of very liccle drops like a fmall dew, buc when we 
came to break the clafs, we took no fuch notice, whether the rifing water had 
lick’d them up, or their concourfe made chem run down into it, o7 for fome 
other reafon, wedererminenot.| 98 .: |... | a ase 
| i ot | dlnothernn = 6 
5: December 13, [| We took a fingle vial filled wich water, about half an 
inch above the lower part of the necks and leaving about tivo inches of Arr 
in 
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inthe remaining part of the neck, which was drawn our-in a flender pipe, . 


like that of che gtafs lat mentioned, we feal’d-ic up, che Air being firft wett 


cool’d, and expofing it to freez, we ebferv’da while after, chac ic had -by 


‘euels condens’d the Airinto lefler room. A while after, being in another 
Chamber, wehearda confiderable noife, and imagining what it was, we 
went dire&tly to the elafs, whofe upper part confifting of about an inch of che 
neck, befides rae flender pipe, we found had been blown off from che table 
‘upon the ground, the body and part of the neck remaining in the {now s but 
this glafs was of a metal that ufes to be more brittle chan whice glafs. 
= Anether. 
6 [ A round white olafs, almoft fill’d wich water, was feal’d up wich care 
:€0 avoid heating the included Air, which amounted co a Cylinder of about 
_ two inches and 2; after a while che water {well’d and comprefled the Air ale 
‘Mott twoinches, chat is fullewo thirds : and chen (as we conje&tur’d, be- 
caufe the {now reaching coo high froze it in che neck) we found the glafe 


crack’d in many places of the Ball, and che cop thrown off ac fome liccle di-’ 


‘ance.from it. } 


- Another. 

. [ Alarge ingle Vial feal’d, in whofe neck the Air was ‘not condens’d 
co halfics former room, jalt as we were going co break ic under water 
€o obferve the fally of the comprefs’d Air, {uddenly blew off with a good 
noife, and threw from the table almoft the whole neck of the Vial in one ir™ 
tire piece,which is neat four inches long and at the Bajis above an inchbroad.} 

8. [A glafs about the bignefs of a Turkey Egg, and of an Oval form, with 

a Neck almoft Cylindrical, ‘Due fomewhac wider at the lower than the upper 
parc, was fill’d wich water, till chere vas lefc:in rhe neck four inches and 2 
‘half, whereof the laft quarrer of an inch, anda lictle more, was much nar- 
rover than the reft, being drawn into a Conical fhape, that ic migbt be eafi- 
ly feal’d ac the Apex ; along this‘Cytinder, from the futface of the water to 
the cop of rhe ‘glafs, was = a lift of Paper, divided into inches and 
P pkg and then che glafs being carefully and expeditioufly feal’d up by che 
ame of a candle , We obferv’d, that by holding the glafs a while in a warm 
‘hand , anda room where there was a good fire, che water was fwell’d up 
near a quarter of an inch, ‘buc placing the glafs amongft folid peices of Ice 
mixe with fatr, che water quickly began to {ubfide upon che infrigidatton, 
and a while after beginning to frecz, ic beganco fell, and by degrees 
comprefs’d che Air, till ic had crowded icincolefs then a17. parc, ‘by 
what feem’d indifputable , for by eftimate ,-ic feem’d te feme to be crov- 
ded inolefs than a 29. part, ifnoca much leffer pare of the room it fore 
‘Merly pofiets’d , which difference of Eftimates , notivithftanding the — 


if °° fy, 
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ded Paper, proceeded from the change of the figure of the upper end of the 
glafs, from the Cylindrical, and to thew that there was no leak ac the place 
where the glafs was feal’d ; befides, chat by prying diligencly, we could dif- 
cernnone ; befidesthis, I fay, when the preflure of the thus crowded Air 
giev too {trony for the refiltance of the glafs, it burft with a noife, that made | 
us come co It from feveral places of the houfe; the veficl broke not in the 
Cylindrical pare (as 1 may fo {peak) but in che oval, che whole pipe with 
the feal’d end remaining entire,the ice appear’d full enough of Babbles,which 
made it white and opacous, and the water that had afcended into che neck, 
_ upon che breaking, was all driven out of it. ] 7 

Thus far our Collections, but becaufe we had in another glafs, where che 
operation was fooner difpatch’d, an opportuuity cf watching and obferving 
fomewhat more exzctly, we will add, | 

9 That the laft, and poffibly che beft Fxperiment we had of compreffing 
Air by freezing, was made in a fhort and ftrong glafs-Ege, whofe ball was 
very great in proportion to the ftem, that the expanding of the water mighc 
have the more forcible operation: This veffel betng exactly feal’d, and ha-: 
Ving a divided lift of paper pafted along the {tem, was fet to freez with fnow 
(or ice) and fale, and the concain’d water did quickly begin to erowd che Air 
into aleffer room,and for a good while afcended very falt,till ac length ic hav- 
ing chruft che Air into fo {mall a part of the Cavity of the pipe, that we vehe- 
mently fufpefted there might be fome unheeded fiaw or crack of the glafs, 
atwhich the Air had ftollen out,we drew near the veffel and attentively pry- 
ing all about ic, co cry if we could difcover any ground of our fufpition, we 
found (as far asthe divided lift, and other circumftances could inform us) 
that che Air (fuppofing none of ic to have got away) was reduc’d by our E- 
flimate into the 19.part of the{pace it pofie(s’d before. And this our curi~ 
ofity prov’d not unfeafonable, for whilft we were narrowly furveying che 
glafs, co {py-out fome flaw init, we were quickly facisfied there had been | 
none, by ahuge crack made upon the Eruption.of the included Air, whofe 
fpting being by fo great a compreffien made too ftrong for the glafs to rehtt, 
X aid with a great nojfe break the ball of the glafs inco many pieces, throws 
ing the unfrozen parc of the water upon me, and alfo throwing off che ftem 
of the Egg, which yet |-had the good forcune To recover intire, and which I 

yet keep by me asa rarity. | : : 

10, Thus far we then proceeded in compreffing the Atr,which being done 
in veffels Hermetically feal’d, where no Air can get in or out, feems to mea 
more unexceptionable way,than thofe thar have hitherto been thought of. uc 
further, we could noc then profecute ic for want both of convenienc glaffes, 


énd of ice or fnow, of which if We were provided, and particularly of {trong 
R glafies, 


| € t30 ) | | 
glaffes, we fhould little doubt of reducing the Airto a yet more confiderable 
degree of compreffton. 


11. We may.add‘on this occafton, that we look’dupon the fame way, as 


fomewhat lefs unpromifing chan others,that have been hitherto us'd'to try the 


compreffion of water ; for chough bicherto neither the Experiments of Inge-_ 
nious Men, nor-thofe made.by our felves have fully facisfi’d us, chac water : 


. admits any more compreffion, than it may fuffer upon the account of the lit- 
tle parcels of Air, that-is-wont to be difperfed among ic, yet the unfuccefs- 
fulnefs may perhaps (for I propofe it-buc as a mere- conjeQure): be impured- 
co the poroufnefs of the veffels, wherein by che wates already praQiis’d, the 
Experiment mult be made, whereas in chisnew way of-ours, net only the 
force wherewith the compre{s’d Air prefles. upon the water, grows ac lenge: 


to be exceeding great, and is apply’d nec with a {udden Imspetss, as when 2- 


Pewrer veffel is knock’d with a Hammer, buc by flow. and regular degrees o£ 
increafe, bur. che water: is kept in a vefleh impervious to its fubtileft 
parts, fo.chac it may indeed crack: che-Glafs buc. cannot get out at the pores as 
water comprefs'd is wont to do at thofe.of metalline,veffels. The profecu- 
tion.of chis Experiment to bring ic to any ching of Accurarenefs, we omit= 
ted, partly chrough forgetfulnefs and Avocations, and fometimes for want of 


eonveniency to cry ic. But by che firft of the lacely mention’d Experiments, . 


about the.condenfation of Air, ic feems by che rong multitude of Bubbles, 
which npon the breaking of the-glafs appear’d in che-wacer that haa beerr- 
comprefs’d. berwixe the Air and che Ice, that chofe two Bodies had very vim 
olentl y comprefs’d it: and chis we are the more-apt to believe, becaufe chat 
another cime,. when we had feal’d upfome Air, and water in a glafs-Ege 
and permitced cheater to fwell by the operation of the Cold, but ciltirha 
reduc’d the Air, ificluded withic, co.about three quarcers of the fpace it 
poffeft before, even. then <I fay) ‘to trywherther the fubjacent water were 
not alfo comprefs’d by che Air ic urg’d, we'broke off the feal’d Apex. of the: 
gla(s, andperceiv’d, as we expected, chewater toafcend, and that to the 
heighe of a quarter of aninch, as we found by meafure. Bur fuch erials ha- 
ving not been, at we jut nowacknowledg’d, duly profecuted, we fhall ae 


laa content our felves.to have nam’d this way of attempting the compref> 
3 


on of water, without grounding any Inferences upon it, 


Tile 





Tirce XIII. 


Experiments and Obfervations tonching the Sphere of ° 
AGlivity of Cold. | 


adh fer {phere of A&tivity of Cold, or to {peak plainer, he {pace,to whofe. 
extremities every way the a&ion of a Cold body is able to reach, isa 
thing very well worch che enquiring after, but more difficult to find, than 
at firft one would imagine: For tobe-able to affign the determinate limits, 
wichin which, and not beyond chem, a cold Body can operate, feveral things 
are to be taken into confideration ; as firlt, what the degree of Cold is,that 
belongs to the affigned Body : For icfeems rational to conceive, that if a 
cold Kody as fuch, have a diffufive verme , thofe that have greater deprees 
of Cold , as Ice and Snow , willbe able to diffule ittoa greater diftance, 
as we fee that a coal of Fire will cait a fenfible heat auch further than 2 
piece of wood , that is heated without being kindled. Secondly, the Ae 
digm chrough which the Diffufien is made, may helpto enlarge the Bounds, 
or firaicen she Limits of ic, as chat Medinm, is moreor lefs difpos’d to 
receive er to tran{mit the Adtien of the cold Agent. Thirdly, Not only 
the Gonfiftence, and Texcure of che «ALedinms, but its motion, or Relt, 
may be confidered in this cafe. For in frofty and fnowy weather, men ob- 
Serve the winds that come from frozen lands, to blow more cold,than winds 
from the fame Quarter would do,in cafe there were no Ice nor Snow in their 
Paffage. Fourthly, There may.be made very differing Eftimates of the Dif- 
fufion of Cold, according to rhe Inftrument chat is imploy’d to receive, and 
acquaint us wich che Action of Cold. For aliquor or other Body may not 
appear cold to him, that examines it with a Weather glafs, whilft he fhall 
feel ic cold with his handy and as we elfewhere alfo note, to chat fenfory it 

felf, as*cis varionfly difpos’d, the fame object will feem more or fefs coid ; 

fo much may che Predifpofitten of che Organ impefe upon the unskilful or un- 

wary. Fifcthly, The very bulk of a cold Body may very much inlarge or lef- 

fen ics {phere of AGivicy,as We may have occafton to fhew ere long. And be. 

fides there may be diversother things, chat may renderie very difficult to 

eicertain ay ching inthis matcer, And — 1 thall referve sa 

2 other 
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other opportunities, and obferve now in general, sa in fuch {mall parcefs 
of ice it felf, as in our Experiments we are wonc todeal with, we have found 
the Sphere of Adtivity of ( old exceeding narrow, not only in comparifon of 
that of heacin fire, but in comparifon of che Acmofphere, if 1 may fo call ic, 
_of many odorous Bodies, as Musk, Civeér, Spices, Rofes, Wormwood, Affa 


dulcis, Affa fatida , Caftorenms, Camphire, and the like; nay, andevenin _ 


i ga of the {phere of AGivity of the more vigorous Loadftones , info. 
much that sve have doubted, whether the fenfe could difcernaCold Body, 
otherwife than by immediare Contaét ? | 


2. Andro examine this, having caken a peice of Ice, we did not find up= _ 


on trials, thac I parcly made my felf, and parcly caus’d in my prefence to 
-be made by others, that if a mans Eyes were clofe fhut , ke could certainly 
difcern ehe approach of a moderately fiz"d peice of Ice, though held never 
{fo near his hngers ends, Nay, “whichis more confiderable, having had che 
curiofity to make the Trial, wich one of thofe very fenible Thermofcopes I 
have formerly mention’d (wherein a pendulous drop of liquor plays up and 
down ina flender Pipe) | found,. thar by holding ic very near to little Maf- 
fes of Snow (fomewhat compasted too) the moveable drop, did not betray 
any manifeft operation of (o cold a neighbouring Bodte ; buc if the glafs were 
made co touch the Snow, che effe& would then be notable, by the hafty de- 
{cent-of the pendulous drop, or its motion towards the obtufe part of che In. 
Airumenc, in cafe that were not perpendicularly, buc laterally appli’d to 
the frowy Lumps. Buc this lancuidnefs of operation, may perhaps proceed 
in great parc from the {malnefs of the Peices of ce that were tmploy’d : For 


hearing of a Merchant , thacbad made divers obfervations abouc Cold in’ 


Greenland , I defir'd , by che mediation of a very learned Friend , cto be in- 
form’d , whether or no in the night they could perceive thofe valt heaps , or 
rather Mountains of ice, chat are wont co float up and down in that: Sea, by 
any newvand manifelt acceffion of Cold, and was inform'd by way of Anfwer 
ro that Queftion, chat betng at Sea, they could kno v the approach of Ice, as 
well by che increafe of Cold , as by the glaring hight which the Air feem’d 
toreceive from the neighbouring Ice. . base , 
3- Buc ehac which makes.me fafpe, that chere may in chts accourit be fone 
miftake , is, chat] have noc yet mec.with any like obfervatton in any.of the 
Voyages into gelid Climates, thac E have had occafion to perufe, though in 
fome of them the Navigators frequently mention their having met with vait 
Rands (as fome call them) and Iflands of mountainous Ice inthe nighe. 
And ’tis, as I! remember;, che complaint of onc.or cwo, if not more of 
them, chat the Ship lay clofe by fuch vaft peices of Ice, without cheir being ae 
ware of ic, by reafon of the Foos. By which ic feems that there was no nine 
10i¢ 
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Eble Cold diffufed to afiy confiderable diftance, whereby they might be ad. 
vertifed of che unwetcome neighbourhood even of fo much Ice: But pofhibly 
the approach of far {maller maffes of Ice, would have been fentbie co chem 
in {uch a Climate as ours, where the Organs would nor have been tndifpofed 
to feel by along accultonance,of any thing near fointenfe a degree of cold,as 
that which chen reigned in rhole Northern Seas. | 

4. Whilett we were confidering the Difference, betwixe the operations 
of even the Coldelt Bodies at the very mearett Dittance, and upon immediate 
ContaSt, we choughe tc an Experiment not attovether univorthy co betri'd, 
whether, though Ice and Snow atone, chat is, unaffitted by falcs, would not 
in fome of our formerly mencion’d Experimencs freez water, chrough the 
thicknefs even ef a thin glafs, ‘they may noc yet do ic when the water 1s 1m- 
mediately contiguous to them. And I remember, thar we took a convenicnt- 
ly thap’d Glafs, and having frozen the contained water for fome hours, fron 
the botcom upwards, ritl che: Ice was grown tobe of a conliderable thicknefs, 
we mark’d, what part of the elafs was poffefs’d by the unfrozen water, and 
then removing the veffel co-a licele Diftance from the Snow,. and Sale, ic 
ftood in before we let ic reft there, to ery whether che Ice would freez any 
part of the contiguous and incumbent water ; but fome intervening accidents 
hindred us from being able to derive any great [acisfaction one way or o.her 
from our trial. 

s- Wherefore we fhalf add by way of Compenfacion, chat 
the diligent Olearine relates, that at //pahan, the Capital City Voyage de 
of Perfia, chough ic be feared in a very hot Climate,and though eat ae 
it feldom freez there above a finger thick, and the Icemelt pre- fin vy. 
fently at Sun-rifing, yet che Inhabicants have Confervarories, 
which chey furniil with folid peices of Ice of a good chicknefs. only by 
pouring at ntghe grear {tore of water at convenient intervals of time, upon a 
fhelving floor of Free-ftoneor Marble , whereon , as the warer runs over it, 
the moft difpos’d of its parts, are in their paffige arvetted, and frozen by che 
contiguous ice, which by this means (faies my learned Author) may be 
brought in ewoor three fuccefftve nights , toa very confiderable chicknefs. 

6. We feveral times gave order to have this Experiment tried in England, 
but part/y through che negligence of thoie we imploy’d , and partly upon the 
fcore of intervening circumftances , our expectation: was buc ill anfwereds 
And in thts cafe} mention s#tervening circumffances , becaufe having caus’d 
afervant to pump in the nighs, upona not veiy thin place of ice, ‘chat was 
laid fhelving upon a Board, and another flat peice of Ice being about che 
fame time laid under a place, where water derived from a neighbouring 
fpri “gy 1s Wont continually tcodrop , he brought me word, thae not only 
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in this laft nam’d place, the Ice melced away , but that under the Pump, 
initead of increafing in chicknefs by the waters running over ic, it was chere- 
by rather diffolv'd. At which fomewhst wondring , I wenc inthe morning 
my felf co the Pump , and caufing a good peice of Ice tobe in a convenienr 
pollure ptac’d under ic , I obferv'd the water as it came out of rhe Pump, 
and was falling onthe Ice, to fmoak , as if the depth of the Well had made 
‘the water, though very Cold to the couch y fomewhat warm in comparifon 
of the Ice, and thereby fitrer co refolve than co increafe ic; (which incon- 
venience may be prevented by fuffering tbe water of deep Springs and Wells, 
toftand tocool in the Air, before it be puc to the Ice,) and chis, though 
theneighbouring Air were , asl found by manifeft proofs , fo cold, thac I 
‘Was not cempted to impure the unfuccesfulnefs of the Experiment, rather co 
- its wane of a fufficienc coldnefs , than che water’s: So thar till ] have an op= 


portunity of making a further Trial, 1] cannot {ay more to the Perfien way of 


augmenting Ice, But to proceed, our having met with but an unfatisfaftory 
Acceunt of this Experiment, which we were the more troubled at , becaufe 
this feem’d a promifing way of trying chat, whtch orherwife is not fo eafily 
reduc’d to Experiment ; forthe Temperature ofthe Air, muft be ferioufly 
confider’d in affioning the Caufe of divers crials , that may be made for che 


re{alving of the fame Queftion. For toomut other Examples, here in Eag-- 


land, we find , that water poured on fnow , is wont co haften the Diffolu- 
tion of it, and nottobe congeal’d by ic; whereas having inquit’d of an 
Ingenious Perfon , that liv’d a good while among the Raffiaxs , he inform'd 
me, that tc was their ufual way to curn water and {now into ice, by pourin 
a convenience Proportion of cha diquor into a great quantity of fhow, an 
having alfoinquir’d , whether ice had not the hike operation, he told me, 
that ’twas ufual , and hehad feen it pra&is‘d in Mufeevy , co cement Ice to 
Buildings, and other chings , and alfo to cafe over Bodies, as it were, wich 
Ice, by gradually throwing water uponthem. But I-doubt, whether thac 
Effe& be to be afcrib’d barely to the Contiguicy of the Ice, becaufe I learn’d 
efhim, chac chis way of increafing Ice ts practis’d in very frofty weather, 
when water thinly fpread 8 almoft any other Body , would be frozen. by 
the vehement fharpnefs of the Air. 
q7- TheGlaciations , that nacure unguided by Art, is wont to make, 
Geginning at thofe parts of Bodies, at which they are expos’d to the Air, ic 
ufually happens, chac chey freez from the upper cowards the lower parts. 
Buc how far in Earth and Water (che molt confiderable Bodies, that are 
fubje& co be frozen) the froft will pierce downwards, though for fome hints, 
it would afford , worth the knowing , is not eafie to be defin’d ,. becaufe che 
deepnefs of the froft may be much varied by che degree of Coldnefs in the 
Afr, 
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Air, by which the Glactation feems to be produc’d’, as alfo by the greater 
or leffer Duration of che froft , by che loofer orclofer cexcure of the Earth, 
by che nature of the Juices wherewich che Eirth isimbu’d, and by the con | 
fRicution of the fubjacent , and more internal parts of the Earth, fome of 
which fend up either aftually warm, or pocentially hot and refolving fleams,. 
fuch as chofe thar make corrofive liquors in the bowels of the Earth; fo chaz 
the froft will not feiz upon , or at feaft cannot continue over Mines; and I 
have feen good large {copes of and , where vaft quantities of good Lime- 
ftone lay near the furface of the Earth,on which I have been affur’d by the In- 
habirants , char the {now will notlie. There are divers other things, chac 
may vary the depth co which the froft can penetrate intothe ground, (I fay, 
into the ground , becaufe in moft cafes it will pierce deeper into the water, ) 
But yet thac we may not leavethis part of rhe Hiffory of Co/d altogether un- 
contributed to, we will add fome of our Notes, whereby ic will appear, 
that in our Climate the froft pierces far lefs into che ground , than many are 
pleas’d to chink. 

8. The notes I find abouc this matter are thefe that follov, which I cran- 
fcrib’d unalcered , becaufe ’rwere tedious , and not worth while to add the 
way we imploy’d, and che cautions we us’d in making che obfervations , but 
we fhall rather intimate , thac the following crials were made in a Village 
about two miles fron agreat City. 

(I. Fan.22. After four ntghts of frof, chat was taken notice of for very 
hard, Wwe wene into an Orchard, where che ground was level, and not covered 
with grafs, and found by digging , chat che froft had (carce pterc’d into the 
egcound chree inches and a half. And ina Garden nearer the houfe, we 
tound not the Earch to be frozen more than tivo inches beneath its furface. 

- JY. Nine or rennights fucceffive froft frozerhe erafslefs ground in the 

Garden , about fix inches and a half, orbetter in depth , and che graflefs 
ground in the Orchard , where a wall fhelcer’d it from che fouth Sun, to 
the depth of about eight inches and 2 half , or better. | | 

[ February the 9. we dige’d in an Orchard near a wall, tbat refpe&s the 
North , and found the frott to have pierced the ground about a foot and two 
inches , at leaft above afoot: This is che eight day finceic was abouc eighe 
inches and a half.] 

[A flender pipeof glafs , about 18.inches long, and feal’d at one end, 
was chruft over night inco'a hole, purpofely made wich a Spit, ftraight down. 
into the ground , the furface of che water being in the fame level with chat of 
the Earch , the next morning the Tube being taken out , the warer appear’d 
frozen in the whole Capaciry of the Cylinder, but alittle more chan three 


inches. But from this ftick of ice , there reach’d downwards a pic of a 
| : Cylinder 
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Cylinder of ice of about fix Inchesin length , the reft of che water remain’d 
unfrozen , though it were an exceeding fharp night , preceded by a Confli- 
tution of che Air, chat had been very jafting , and very bicrer. The Earth , 
inthe Girden, wherethis Trial was made, we gue(s'd to be frozen eight 
or ten inches deep , asic Was in another place about the fame houfe. Bur if 
this Tube had not been in the ground , the ambient Air would have frozen ic 
guice through, | | . | 

9. Another Note much of che fame import , we find in another place of 
our ColleStions. 

Finding chat by reafon of the mildnefs of our Climate, I was fcarce to 
hope for any much deeper Convelation of che Earth or Water, I appli’d 
my felf to inquire of an Ingenious Man , that had been ac 44xfco, whether 
he had obferved any thin, there to my prefent purpofe, as alfo co find in 
Captain James's Voyage, whether chat inquifitive Navigator bad taken no- 
tice of any thing , that might inform me, how far the Cold was able to - 
freez the Exrthor Water in the Iflind of Charleton, where that Quality’ 
may probably be fuppofed to have had as large a {phere of A@tivity , asin al- 
moft any pare of the habitable world: And by my Inquiries I found, that 
even in frozen Regions themfelves, a congealing degree of Cold pierces no- 
thing near fo deep into the Earth and Sea, asone would imagine: For the 
Traveller, I fpoke with, cold me, that ina Garden in A¢nfco, where he took 
notice of the thing I inquir'd’about, he found norte ground to be frozen 
much above two foot deep. And in Captain Fames’s Journal, Pag. 63. the 
moft that I find (and that roo,where he gives an Account of the prodigioufly 

_talfice they hadin Faswary) concerning the piercing of the frolt into the 

ground, ischis, chat The ground at ten foot deep was frozen, Waence by the 
yay we may gather how much fharper Celd may ve prefun’d to have reigned 
in that Ifland, than even in ‘Refia. And as for the freezing of che water, 
He does in another place occafionally give-us this memorable Account of it, 
where He relates the manner of the breaking up the Ice in the frozen Sea,that 
furrounds the Iflind we have been {peaking of. Je « firfh to be meted ((ayshe 
Pag. 86.) that st doth net freez (naturally) above fix foot, the reft is by accident, 
Such is that Ice, that you may fee here fix fathom thick, This we had manifeft 
proof of by our digging the Ice ont of the Ship, and by digging toonr Anchors be~ 
fore the Ice broke up. The reft of chat account not: concerning our prefent 
purpofe, I forbear to annex, -only taking notice, char noc \ithfanding our 
jacely mencion’d Experiment of freezing waterina glafs Tube chruft ince 
the Ground, yetir-feems, thac at leaft where Captain Fames winter'd, 
che water was not much above half fo chick frozen as che Earth. But we 
have already noted the indifpofition of falt~water to congelation and 


whe- 
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whecher frefh water, Would not have been deepér frozen may be juftly 
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Experiments tonching the differing Mediums throx gh 
which Cold may be diffus'd, | 
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we examining whether Cold might be diffus'd ch rough all 4edinms inde« 
finicely, nocwithftanding their Compadtnefs,or che Clofenefs of their 
Texture, we muft have a Care not to make our Trials with Medinms of too 
great thicknefs, leaft we miftakingly impute that to the Nature of the Medi. 
sws,which 1s indeed caus’d by the diftance which the Atedjuns puts betwixe 
the Agent and the Patient. For the mixtures of Ice and Snow, wherewith 
we made our Experiment, will operate but at avery {mall diftance, though 
the Medinns refift no more than che common Air, asmay appear by fome of 
the Experiments recorded in this Treatife. 

This premis’d,we may proceed to relate, chat having plac’d a copious mix- 
‘ture of ice and falc in Pipkins plaz’d within, and in white Bafons olaz'd both 
within and without, we obferv’d, chac che outfide of both chofe forts of vet. 
{els was crufted over wich ice : chough, however the bak’d Earth had not been 
compaét,nor the vitrifi’d furface of avery clofe Textures the very chicknefs 
of the veffels was fo great, that it feem’d ic would {carce have been ‘able to 
freez at a greater diftance, 

.2. By the Experiments formerly mention’d.of freezing water in Pewter 
botrles, it appears chat Cold is able to operate through fuch metalline vef- 
fels. } | Pees . 
3- And this may be fomewhat confirm’d by one of the prettieft Experi- 
Ments, that is to be perform’d by che help of Cold, namely, the making Icy 
Cups co drinkin. The way we us'd was this; We caus’d to be made aCup 
of Lattin (by which I mean Iron reduc’d into thin plates, and tinn’d over 
on both fides) of the thape and bignefs I intended to have the Cup of ; then 
I caus’d to be made of the fame matter another Cup ofthe fame fhape with 
the former, but every way lefs, fo rhat ic would go into the greater, and 
leave a competent interval for Baie its convex furface, and the con. 
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etve of the other. This innermoft Cup was furnithed with 2 rim or lip, by. 
which it lean’d upon the greacer, and by whofe help its fides and bottom. 
were eafily plac’d at a juft and even diftance from the fides and bottom of the- 
ether ; bur che Diftance berween che.cwo bottoms is made greacer, chan chat 
Between the fides, that the icy Cup might ftand the firmer, and laft the lon- 
ger. The-interval between-the two parts. ef this Mould being: fill’d wich: 
Water; and the Cavity of che ineernal Cup being fill’d with a mixcure of ice 
and falc, (partly co freez the contiguous Water, and thereby cooperate tothe: 
quicker making of the Cup,.end partly by ics weight ta keep the Waver frore 
bueying up fo light-a €up,) the external pare.was furrounded wich ice and 
falc, whofe Cold fo powerfully penetrated co che incernal metalline Mould, 
thar che water was quickly frozen, and (the Parts of: the Mould being dif- 
joyn’d) appeared curn’d into an icy Cup af the bigne{s and figure. defigo’d, 
And thefe Cups being eafilyto be made, and of various fhapes (and tha in 
the midft of Summer, .if {now ot ice be at hand) are very pleafant criftes, ee 
fpecially in hot weather, when they impart a very refrefhing coolmefs co the - 
drink poured into them, and though they laftnot long, efpecially if chey be- 
‘ imploy’d to drink Wine, and fuch like fpiricuous Drinks in, yet whilett fome - 
are melting, others may be provided, and fo the tofs may be eafily.repair'd - - 


all the difficulcy wemet with, Was to se 
are wont to {tick very faft co the spurs hay 
this, fomercimes by annointing the infi 


the parcs ofthe Mould which. 
ude. And wetri’d to obviate. 
ofthe Mould wich fome unSuous: 


and not offenfive matrer, to hinder che Adhefion of the ice, and fometimes. 
by applying fomte convenient heat borh to the convex pare of: the exrernat. 
and the concave part of the internat piece of the Mould,which laf mention’d 


Way is quick and fure, but leffens che durablenefs of che Cup. 


| We were lately inform’d, thac this way of making Gups- of Ice, is fer 
down in Berk/ey’s Argens, and ’tis like enough, that ingenious Man may 
have learn’d ic amongft fome of. che Virtue of /taly he convers’d with: Bug 
if we that learn’d ic from none of chem,had not been taught it by Experience,. 
we fhould fcarce have ventur'd to cry ic upon che Credit of a Romance; that: 
fort of Compofures being wont tq be fabulous enough to pals buc for Poems. 


in Profe. } 


4. The learned and. induftrious Mathematician Evafmue Bartholinus,. 
Mentions in his newly publi(h’d Difcourfe de Figura Nivis, an Experimenc, —_- 
by which he tells us, that {ome Mafters of Natures fecrets, doeafily, even. 
mm the midk of heat, reduce water into Air. For they puca little {fnowor: —- 
ice into a Funnel, and chereby fo reftigerace and condenfe the. ambient Air, 
that there will dew crickle down the fides of the Funnel : By which means it 


hasbeen faid, that fome Ingenious Men have hop’d to make an 


arcificial: 


Fountain ; 
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' Foaneainia the miditof Summer. Buc J here mencion this Experiment v2- 
ther, becaufe ’tis not unlikely to pleafe thafe to whom ’cis new, and becaufe 
baving purpofely cri‘d ic in large ‘and thick funnels of glafs, i¢ may be perti~ 
nemiy enough deliver'd in this place, (where we are treating of the Tranf= 
miffien or Propagacion of Cold, chrough clofe and thick Afedinmys,) then be- 
cafe we expe co make of it chat ufe, efpecially rhac Oeconomical ufe, chat 
has been lately intimated. For firtt, ’ewill be very hard co prove, chat "tis 
the very Air it (elf, and not racher che vapours fwimming inic, thar are by 
this means tranfmuced into waer. And fecondly, ‘tis true indeed, that 2 
qnrxture of fnow and falc will condenfe vapours on che oucfide of a Funnel bur 
cicher chey, that hop’d to make this ufe of the Experimenc, have licele Ex- 
perience of tf, and write conjeQurally, or elfe chey have made it with a fuc- 
cefs very differing fromours. Fer though, we employ’d a large Funnel and 
fufpended:it by aftring (artificially enough ti’d about ic) inthe free Air # 
And chough che mixcure of ice and falt we putin, were fuffictently infrigi- 
ding (as will appearby and by) and far more fo, thaniceot fnow aloné 
would have been, yev chat mixture being not able to condenfe che vaporous 
Parts of the Air into dew, much, if at all, longer thanche mutual Diffolu- 


‘dion of the falc and {now lafted, the Nquor that was this way obtain’d, and — 


drepp’d down at che bortom of the Funnel (whofe internal Perforation ought 
tobe carefully ftopp'd, teaft any of the refolved {now and falc fhould- fatl 
through, and f{poil che other liquor) was indeed fwveet like rain water, but 
fovery-lictle, aswell, as foflowly generated, that i¢ amounted not any 
ching near to that which the fhow, imploy'd and fpoil’d co make it, would 
have afforded. So that tt may be queition’d, whether {ome cooling liquors, 
which can as wellas thisméxture condenfe the vapid Air into water, an 

whofe Texture is not deftroy’d in this operation, as that of che {now is,mighe 
‘not be more hopefully imptoy’d co obcain water fromthe Air; co which 


I thai! only add this one ching, That the mixture of {now and falc did 


turn the vapours, that faften themfelves co the outfide of che glafs, firlt 
into Ice, before they dropt down in the form ‘of water; in almoft alfl 
our Trials of chis nature, as wellin chick Funnels, as in other, and thinnet 
alafies. 
° ig. That in Hermericaby feal’d glaffes, anincluded mixture of fnow and 
falc will freez che vapours of the Air on the ourfide of the glafs, dr 
vers of the Experiments of the prefenc Trearife do manifeftly evince, 
which artgue, that even fo extremely clofe a (Medinm as Glaffes, 18 
not able to hinder the Tranfmifion of Gold. And this-is not fuperflu- 
oufly added , becaufe in vefiels not Hermsetically feal’d, it may ‘be 
pretended, chac “tis the incernal Air fs communicates its pi 
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nefs by fome unheeded, but immediate. intercourfe, wich the exter= 
nal. | 
"After this we thought ic worth an Experiment, totry, whether, or how, 
Cold would be diffuled through a A4ed:mm, chac fome would chinka Vaca~ 
um, and,which to orhers would feem much lefs difpofed co affift the Diffue 
fion of Cold, chan common. Air it felf ; to compafs this, the Expedient we 
bechought our felves of, was, to-fufpend a flender glafs full of water in one- 
of che (mall Receivers belonging coour Pneumatical Engine, and when the. 
Air was very carefully. pump’d out to bury the exhautted Receiver in a copt- 
ous and ready prepar’d-mixcure of Ice and Sale, co fee,whether norwichftand. 
ing the. withdrawing of the CMediwm, che water. fufpended in a kind of. 
Vacuum, asto Airor grofs fubftances,would yet be frozen by the Cold. 
That-Event of our trials, which alone.l find among my. Notes, is reeiftred in 
thefe terms.. | 
6. [ A fmall pipe feal’d atone end was at the other, fill’d almoft wich 
water,, and was put intoa-Receiver, confifting of afomewhat long and flen- 
der Tube of. Glafs, feal’d at one end,and inverted upon the Engine plate,chen 
the Air was carefully exhautted, for che pump was ply’d,.a whileafcer no Air 
appear’d to come forth in any bubble out of the Receiver, through the exter=. 
nal wacer ; nor did the water in the {mall pipe within, difclofe any number. 
of bubbles worth caking notice of :. then by chs help of an almoft Cylindrical. 
place of Iron, bearen Ice and Salt, were heap’d againit the outfide of che Rew 
ceiver, about the height, to which che water in the fall pipe reach’d. And 
-atiengch, though, asweall thought, much-.more flowly chan fucha Cone. 
- gelation would elfe have been perform’d, the water was for the molt part fro~. 
zen in odd kind of flakes from the top to the botrom,. and the ice feem’d nor. 
to have any confiderable number of Bubbles. ] , 
7. Thereis one Experiment, | have made about the Tran{miffion of Cold. 
through indifpos’d AZediums which.may not be unworthy:to be here inferted. 
For I had once a mind to cry,, whether a cold Body could operate through a 
Medium, that was, astotouch, actually.hor, and had ics heat continually. 


renew'd by a fountain, asicwere, of heat, thac perpetually diffus’d through. © 


it, new fupplies of warm Liquor, fo that che cold Body could not here, as. 
in other cafes, firft allay the heat of che A%edinm, and then leflen ic more and 
/ more, cill ic had quice extinguifh’dit. Tocompafs this, 1 had foonafcer an 
opportunity of making fome trials.prefented me: For being at the Mineral. 
Springs at Tunbridge, to drink thofe wholeome waters for my healths fake, 
I foon accuftomed my felf to drink them in confiderable Quantities very. 
early inthe morning, when they were exceeding Cold, and fometimes 
drinking chen in bed, as well as fometimes at.che Springs-head, I. had the’ 
Sa 2 Cure. 
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Guriofity to obferve, whether in cafe J.cook chem down very faft,they would 
not through the warm.Mufcles and outward Parts of che Abdomen, ditfufe a: 
fenfible Coldnefs ;. and upon: more Trials than one, 1 found,. that by laying 
my warm hands on che oucfide of my Belly, I there felt atleaft, asic feem- 
ed to me a manifeft and confiderable Degree of C oldnefs.. And when I rela- 
ted this co fome ingemious Perfons, chat were better acquainted with thofe 
Springs than I, chey cold me,. that there was among thofe many chat chen re> 
~ forted co thofe famous Springs, a Knight, whofe Name 1 remember nor, 
whofe Difeafe being judg’d:-formidable,the Phyficians enjoyned him to drink 
in a Morning twoor chree times the Quantity, that afforded me the Obfer- 
vation I was relating, and thac when this Knight had fill’d his Belly wich fo 
much water;he us’d mightily co complain of the Coldnefs it diffus’d through 
bis Abdomen, infomuch that he was fain to ply chofe parts long. wich hot 
Napkirs clapp’d to them, one after another, which yet, as he complain’d, 
were foon refrigerated by the exceffive Cold chat the wacer diftus'd to 
the oucfide of his Belly, which yet neverchelefs was not, that I could 
learn, at all prejudic’d,. no.more.than mine by fo fenfible and piercing a 


8. Ie may be doubted, whether in cafe water be not fluid upon the account 
of a congenite motion in the Corpufcles ic confifls of, irs-fluidnefs may not 
proceed from the agitation of the ambient Air, eicher immediately contigu- 
ous to the furface, or communtcating ies agitation to the water, . by. propaga. 
tion of ics Impulfe through che veffel chat incerpofes benvixe them. . To con- 
tribute to the clearing of this, and fome other things, we.devis'd the follow- 
ing Experimenc. We provided a glafs-bubble of about che bignefs of a Wal- 
nut, and the form almoft of a Pear, whofe ftem was purpofely made crooked 
for the conveniency of fufpenfion, Thisbeing fill’d wich water (which is. 
troublefome enough tobe done, unlefs one havethe knack) we hung ir ac. 
one end of a chread, whofe other end we paft.chrough a Cork, by a perforation 
purpofely made: into which, we aftérwards faftned the thread, by chrufting 
in a {mall pegcorivet icin. Then filling a glafs nos very broad, but yee 
$urni fed wich.a mouth wide enough to receive the bubble, wich oyl of Tur- 
pentine, fuch-as-we boughe ic at the fhops, weftopp’d the orifice with the — 
newly mention’d Cork, fo that the feal’d Bubble hanging ac ic, was covered, — 
and every way furrounded by the oyl of Turpentine, which being a liquor, 
that (at leaft in fuch Colds as we here have) will not.freez, we plac’d the 
elafs in beaten Ice and Salt, and as it were buri’d itctherein, and at the end 
of about three hours (having been diverted by fome occafions from taking ic 
fooner out) we found, as we had conje&tured, chat notwithftanding thac,the 
oy af Tuspentine continued perfetly fluid asbefore, yer the Bubble A 
| | immerfe 
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‘Immerfed in this heating Chymical oyl,: was frozen throughout, ‘nor except- 
‘ing thee which was harboured in the little Neck or Scalk, and when I came 
0 liftit out of the liquer, che glafs being crack'd (as we fuppofed by the 
Cold) the ftring broughr up alicele parc of that which was neareft to ir ; che 
reft in che form above mentioned, Rtayine behind and fubfiding. And thae 
-which was remarkable in rhis piece of lee, was, thas when we had caken ic 
‘out, ic appeared cleft very deep (ftom the outfide almolt.co the centre) ace 
cording to aline drawn from the flendereft part of 1c, akmoft as if one thould 
wich a knife cut a Pearin two, from the ftalk. downwards, according to its 
whole length. And tbefe twopieces were eafity enough feparable, and (ro 
add that crrcumftance) for trial fake we tefe chem divided inthe fame liquor 
vand veffel, wich fome thawing Ice and Safe about them, for 14.0r t s.hours, 
Without finding them any ching near fo much wafted or refolved into water, 
as moit would have expected. 

Whileft the above mentioned Bubble was expofed to be frozen, we 
likewife placed by it another veffel,a Glafs-Ege, whofe Ball and a liccte pare 
of ics frem.we had fill’d wieh {ome of the very fame parcel of oyl of Tu 
‘tine , and placing about the fides of the Egg fome.ice and falc, we obferved, 
as we expected , chat the liquor was, after a little while, made by the 
Cold to fubfide about half an inch , fochat’cs worch fome Philofophers con- 
fidering, why, ifaccording to the lately mention’d Aromical dodtrine, 
Cold be made by the incroduétion of {warms of real and extended , though 
Aomical Bodies , they fhould pervade the eyl, and concra& it wichour 


freezing it., but freez che water without contracting it, but expanding ir 


‘Yather. 

9. . [A fall bubble of che bignefs of avery lictle Nutmeg , filf'd with 
water, and Hermetically feal’d up, wasby @ cork and a ftring fufpended in 
‘{piric of Wine, fo asto be furrounded cherewich, and being expofed to 
the Air the fame night, in the ftopt glafs, was che nexc morning found 
altogether frozen, theugh che fpiric of Wine ic felf were nocat all foz 
‘But another bubble, by che help of a ftring Cork, and piece of Lead, 


- ¢arefully fufpended in 2 ftrong folution of Sea-falt, and expofed at che 


fame time in a like veffel with the former, when they both came to be 
look’d upon, ale no more frezen than che brine ic felf, which was 

‘not fo ac all. 3 ee 
10. [ A glafs Bubble of the bignefs of a fmall Nucmeg, fill’d wich water, 
and Hermetically feal’d, being-immerfed by a weight of Lead fattned to it, 
‘beneath the furface of a very falc Brine, buc yer nor fo asto reach the 
‘bottom of the liquor or glafs, was expofed all night co freez, in wea- 
‘ther thac was extraordinarily cold, but neither che imprifon’d waver, oe 
| the 
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the other appeared to beatall frozen. The like Experiment we repeated 
another might, bue without freezing eicker of the liquors. Bur 
to fhew che ufefulnefs of repeating Experiments about Cold, if there 
be opportunity, and efpecially ig fuch cafes, where the degree or fome other - 
circumftance may much vary che event, we will’ add, that having expofed 
a Bubble like chat newly mention’d, and immers’d in {piric of Wine, we 
found che nexe morning the warer in the bubble curn’d into ice, and 
having likewife expofed fuch a bubble immers’d in very ftrong Brine, to: 
be frozen 1 Be mixture of ice and falr, within about two hours afcer, 
we found the bubble broken, as we fuppos’d, ‘upon the Expanfion of 
the water upon ics growing Ice. And we alfo found the upper part of 
the bubble with the Ice flicking tg it, and the other pate of the gla(s was 
crack'd, with lines running from a poine: almott like the Pote and Meri- 
dian in agGlobe, whence we concluded the glafs to have been, ag ‘tis 
probable, burft afunder upon the Expanfion of 


the frefh water into i¢e, . 


_and that che Reafo why there remain’d but a comparatively little par- 


cel ofice, Was probably, thar che falc water getting in at thofe crannies of. 
chinks, diffolved.as much of che new made ice, asin-a little. while ic could: 
calfily reach. } = | | 

4 


a Befides. 7 | | 
1x. [ We fill’d a elafs bubble with ai water, and having Hermetically 
feal'd it, aya fifeendedlic by aftring faftned co the cork in the cavity of a 
Wide mouth’d glafs, well ftopc, fo that the bubble was every way ata good 
diftance from the fides, bottom, and topofthe glafs. This we did tory, 
whether a fufficiene degree ef Cold ac that diftance, would be freely 
oe through the plats, without the yg ch erg lie 
quor, and accordingly we found the. fufpend cd DU crack’d by the ice. 
thas fill’dic.] - a | | 
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oT imun XV. | 


. Experiments and Obfervations touching 
: % oe 


i Great part of our prefenc Hiftory, being imploy’d abour defivering 
| the Phanomena of Congelation, itis not tobe expe&Xed, that in this 
SeGtion, where we creat of Ice asa diltin& part of our Theme, we fhould de- 
liver all chofe particulars, that have occurt’d to us, wherein ice istoncern’d. 
And therefore we thall reftrain our felves to the mentton of thofe, ‘that be- 
long toice, confidered, as-it confilts of intire and diftin&t Portions of con- 
gealed water. And though wehall deliver fome few Experiments of our 
own, fuch as we had any opportunity to make, yecmuch the greacer part of 
this Se&tion will ficty enough be caken up by Golle&tions out of Travellers 
and Navigators, into thofe Colder Regions, that afford much confiderabler, 
or at leaft much ftranger Obfervacion concerning Ice, than are to be met with 
_ iin fo temperate a Climate as ours. And what we have to deliver in this 
— SeGtion, will naturally be divided into two parts, .the one confifting of our 
own Experiments, and the other containing fome Paffages, that we have 
feleSted out of Voyages, or that-have been afforded us by che Relations of 
credible Travellers, And of chefe wo forts of Obfervables, that which ‘has 
been firft mencion’d fhall be firit treated of F ” 
2. Some chat have been in the Eaff Indses inform us, that in fome parts 
of chofe Countries, they were looked upon as great Liars, for affirming, | 
chat.in Ewrope the fluid body of water, was often without any artifice or ene 
deavour of Man turned in a few hours into a folid and compact Body, fuch as 
Ice. . And certainly, if cuftom did not rake away che ftrangnefs of it, it 
would to us alfo appear very wonderful, that fo great a change of Texture 
fhould be fo eafily and inartifictally produced. But how folid the Body of 
ice is, or rather how ftrong is the mutual adhefion of its parts, has noc yer, 
“that we know of, been accempted by Experiments to be reduced to fome kind 
of Eftimate; and indeed fo many things muft be cakeninco confideration, 
that ic will be difficulc co arrive ac any more than a fair conjefture in this 
matter ; efpecially, becaufe (I think) ic may juftly be doubted, whether 
| . OF 
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of no differing degrees of Cold may noc vary the degree of compacinels of 
the ice, and my doubr will not perhaps appear groundlefs, if I add, chat hav 
ving, to fatishe my felf, inquired of an intelligent Perfon, that liv’d fome 
years in Reffia, he anfwered me, chat he found che ice of thofe parts tobe 
much harder than that of chefe. j 

3. We had in our thoughts divers ways to Eftimare che cohefion of the 
parts of ice, whereof one was, to freez water in a hollow meralline Cylin~ 
der, and taking ouc the ice; and keeping it in a lerpendicular pofture caft 
ito a {cale weigh’d beforehand, and carefully faftned to che bottom of the 
ice€, more and more weight cill the mere weight broke the Cylinder, and 
this we had thoughtsto cry in Cylinders of differing Diameters and lengths, 
but wanted conveniencies to make the Experiments s (which if they were 
made (as fome of our Trials were) inthe open Air, and in places expofed 
tofome gelid wind, ic would the betcer fecure theice from being weakned 
or thaw'd during the Trials.) 

_ 4 Wetherefore accempted by another way, to inveltigate the ftrengthof 
ice. For wetook a plare of it, of an uniform, and alfo of a confiderable 
thicknefs, and with fides cut parallel, chat ic might ferve for a kind of leas 
ver, and plac’d it betwixt rwo woodden Bars, whofe diftance we knew, and 
then laying on ica great weight, che Centre of whofe Preffion, as near as we 
could eftimate, was equally, or in determinate meafures, diftant from the 
woodden flcrume : we endeavoured totry, how great a weight it would 
fuppore ; but in the Village, where we made the trials, we could not get 
weights chat were conveniently fhip’d, and fonderous enough, to break ic, 
and though we.caufed a Man co ftand upon it, yet neither could his weight 
break ic, cill he chanced to add an impreffed force with his foot, to the 
Weight of his Body. Sothat being unable ro determine, what that additio- 
nal and imprefled force might amount to, almoft all thar we could fafely con~ 
clade, either from chis Experiment, or fome other ways of trial with {cales, 
and other ways that we.made ufe of (but for wanc of conveniencies unfuccefs- 
fully) was, char the force of ice to fuppore weights, is much greater chan 
men can imagine, which feems fomewhat the more ftrange, becaufe ir is not 
here in England {0 folid a Body, as by this one would guefs: for not only 
glafs would readily {cratch ir deep enough, but even with common Knives we 
would cut it, and thac with ¢ reat eafe. 

s- Yet one not inconfiderable Account I was able to give my felf of the 
Rrength of ice, which I find in my Notes thus delivered. 

[| There was taken a piece of ice three inches long, and three broad, and 
fomewhat lefs than aquarter of aninch thick ; this was laid crofsways upon 
aframe, {o that the two parts, on which the ice lean’d, were diftane three 
| | T inches, 
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inches, then there wastaken an Iron, fhap’d like che figure of (che com — 
mon Arithmetical Cypher, that denores.Sevex) 7, cto whole hanging Jeg, if 
I may focallic, there was faltned at che end, which was under the middle 
ofthe ice, afcale, inco which. feveral weights were put,. fuch.as by fome. 
former Trials we guefs’d to be almoit as much as. che ice would well fuffer, 
afcer which the horizontal leg of the Iron was very gently laid upon the ice, 
as near as we could euefs, in the middle of the diftance, between the 
to. fides of the frame, and confequently parallel to thenr 
* The gai both, ‘then the weights.not proving altogether fufficient to: 
sea ieee break the Ice, we let them hang a while at it, and 
ted in the obferv'd how the edge of che incumbent leg of Iron 
nete, but ast. (which edge was * broad) did work. it felf downwards into. 
yemember, it theice, fo that by our guefs, when the ice broke, as after a 
oe a while icdid, it had loft at oneend of che Incifion, if 1 may fo 
. Sag  callic, halfics chicknefs, and atthe other, about a chird-pare 
of it. 


The weights thac broke. it, amounted co 17. pounds Haverdupois, and: 
117. ounces Troy, 

6. The Experiment was repeated with all the former circumftances, only 
the piece of Ice was two inches and a half broad, and a quarter of an inchy 
thick, and che diftance of the frame was three inches, as befose,che weight» 
that broke ir, were 17. pounds Haverdspois, and 48. ounces: Try. The. 
borizontal arm of che tron had: melted fomewhac more than nalf through tbe: 
ice when it broke,. viz. more than #of chechicknefs ac oneend, and fome- 
what lefs. chan half at che other. | 

47. We-divers times intimated in fome of the firft Se&tions of our prefenc 
Hiftory, thae che addition of falc to Ice, did haften the diffolucion of ir,. 
which though ic may be eafily proved -by.fome other Phanemsexa of out Expe= 
. Fiments, yet it will not be amifs to-mention here a couple of particular crials, 
by which we have more manifeftly evinc’d it: And firit, we divers times. 
took a broad and flat place of ice, lefs chen a4 of aninch thick, and having 
placed ir horizontally upon a joyn’d-ftool, (a table, or any. other tar piece: 
of wood will doas well) we ftrewed here and chere a convenient quanzity of. 
Bay-falt upon ic, and chough we obferved,. thac, if che furfaces of theice and 
flool, were not both of them flat, and congruous enough, the ice would be 
thaw’d indeed, but the other part of the Experimenc would not well fucceed ; 
yet When we made-the trial carefully, and watchfully, che plate of.ce parcly. 
thaw’d by the falr, would be fo firmly frozen to the ftool ic leaned on, that 
we Were fain with an iron inftrument, to knock it all co pieces, before we 
could fever it from the ftool, into whofe pores the ice newly generaced by 
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she Expetimenc-didpierce fo deep, thac'noewichf{tandine our knocking, ma- 
ny lictle parcels of ice would continue to ftick clofe to the wood, whofe 
resthey had invaded. Buc the circumftances which in this Experiment 
made the moft to our purpofe, are thefe two ; The one, that having fome- 
times laid che fale but on few, and fomewhat diftanc.parcs of the place, che 
intermediate parts Would many df them remain unfrozen to the flool, whilett 
shofe, where che falc had been laid, were frozen fo hard toit. And the o- 
cher circumftance is, that the groffer grains of falr, would fo far diffolve che 
ice whereto they were contiguous, as (if I may fo fpeak) co bury themfelves 
therein, whilett che other parts of the ice, upcn which, ornear which, no 
fait had been laid, kept cheir furfaces {moeth and intire. - We tried likewife 
ewo or three times to freez a plate of ice toa flat piece of wood, by making 
ute of Aqua fortis, inftead of common falt, buc the Experiment fucceeded 
noc well, though once we brought che ice to ftick to the wood manifefily ,but 

not ftrongly. 

8. To this we fhall add, the following Experiment, which when we 
watchfully madeic, fucceeded well, and 1 find it among my notes fet down 
in chefe rerms. 

{ Solid fragments of ice having ‘ai ftoreof fait thrown on them, upon 
che firit falling of the falc among the ice there was produced a little crackling 
noife, and fora good while afcer there manifeftly afcended out’ of feveral 
parts of the mixture, conveniently held betwixt a candle and the eye, -a 
fteamr er {moak, like chac of warm meat, thoughthe night were rainy and 
warm, and chdugh ehe moroing had not been frofly. ] 

The mention here made of the crackling noife made by the ice upon the 
addicion of falc, (which feemed to proceed from the crackling of the brittle 
ice, produc’d by the operation of the falc upon it) brings into my mind an 
Experiment I had formerly made, whereof a greater noife of the fame kind — 
is a Phanomenen: chough the Experiment were chiefly made for the Dif- 
covery of the texture of Ice: The event of thecrial 1 find chus fet down a- 
mong my notes. | 

g. [We took fome cakes of ice, each of the thicknefs between an} and a 4 

art of aninch, but not fo very compagt ice, as to be free from ftore of bub- 
les ; fome good Agua fortis dropp'd upon this, did quickly, penetrare ic 
wich a noife, chac feem’d to-be the cracking of theice, underneath . which 
the fowre liquor was very plainly to be cafted; Oylof Vitrtol did the fame, 
but much more powerfully, and wichouc feeming to crack che ice which ic 
paft through; fo that chough buc three or four drops were let fall upon the 
plate, it immediately fhew’d it felf in drops exceedingly corrofive on the 
other fideof theice, And the like fuccefs we had with a tria} made st 
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the fame liquor upon three fuch places of ice frozen one upon the top of 
ancther, os 3 
10. iting proceeded as far as we were able cowards the bringing the 
ftrenoth of ice to fome kind of Eftimite, by fuch | xperiments as we had op- 
portunicy to make-here, we thoughc ic not amifs to feek whit info mation 
We could get about this matter among che Defcriptions that are given us of 
Cold Regions : But I have not yet found any thing to have been taken notice 
of to this purpofe worth tranfcribing, except a paffage in the Arch~Bifhop 
of dpfal, wherein chough the eltimate of the force of Ice be, as ve thall by 
and by thew, made after a grofs manner, yet fince chis ic felf is more chan I 
have met with elfewhere, I chink icworch fubjoyntng, as our Author de- 

liversicin chefe terms: Glacies (fays he) prime & media by- 

Olaus Ma. eyyjs adeo fortis & tenacx et, ut fpiffitudine few denfitase duorurs 
aaa digitorum {ufferat hominem Ambulantem, trium vero digiternne 
Cap. 14,  ¢qeefirem Armatum ; unius palme & dimidia, turmas, vel exe 

ercitns mittares ; trinm vel quatuor palmarnm integram Legion 
nem fen myriadens populorum, quemadmodem infertus de belis Hyemalibus me- 
morandums erit. : 

But though chis be fufficienc to afford usan illuftrious Teftimony of the 
wonderful fttong cohefion of che parts ofice, yet we mention’d ic but as a 
popular way of ellimate, which may berter embolden Travellers, chan fa- 
tisfie Philofophers, in regard rhat che Author derermines only che thicknefs 
of the ice, and not che diitance of rhac part of ic, chat fupports the weight 
from the (hore or brink, on which, ason a Hypemoclion, th@remoteft part of 
the ice does leanor relt, And 1f we confider the ice as a Lever,and che Brink 
or Brinks on which it 1s {upported,as a finele or double fulcrum, the diftance 
of the weight may be of very preat moment in reference to its preflure or 
graviticion on che ice,\vhich may more eafily fupport the weight ofdiversmen 
plac’d very near che prop, than chat of one man plac’d at a great diftance from 
-At,as will be eatily granted by thofe,thac are not ftrangers to the Mechanicks, 
efpecially co the nacure and propertizs of feveral kinds of Levers. + ut not 
now todebire, wherhier in certain cafes, che ice we fpeak of, may not re- 
cieve fome fupport from the fubjacent water, nor wherher fome other cir- 
cumftances may not fometimes be able to alter the cafe a little, our very 
-confidering the ice asa fingle or double Lever,though ic may hinder us from 
meafuring the determinate ftrength of ice upon O/ams’s Obfervation, yet ic 
will fee forth the {trength of it fo much the more, fince by his indefinire ex- 
preffions he feems fufficiently to intimate,that when the ice has attain’d fuch 
a thicknefs, its refiltance is equivalent to fuch a weight, wichouc examining 
On what part of che ice it chances to be placed, 

a 41, Thus 
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rr. Thus farour Experiments concerning ice (wich the Appendix fub- 
joyned out of O/ams to che fame purpofe.) We will now proceed to fome of 
the obfe:vations we have mec with in Seamens Jourmils, and elfewhere. 1 
{ay co fome, becaufe to enumerate them all, would {pend more time and Ja> 
pour than I can afford, and therefore I hail reftrain my felf co the mention of 

ome few of the cniefelt. . 

I, And in che firit place for confirmation of whacI deliver’d, at the be- 
ginning of this Section, from the reporc of a Traveller into Rufia, crouching 
the hardnefs of ice in thofe gelid Climates, in comparifon of our ice, which 
] have found it eafie to ferape wich elafs, or cocuc vith a knife ; 1 fhall fub- 
joyn this paffage of Caotain G. Weymouth, in his Voysge for 
the Difcovery of che Norchweft paffage. 4s we were ({ayshe) Purchaf. Lib. 
breaking off fome of this \ce,. which was very painful fer mito do, * CAP. 13. 
for it was almoft as bardasarock, &c, | | 

II. Nexe co fhew, chat it was not 2 fuperfluous warinefs, thac made me 
ina fermer SeStiondoubr, chat even the ice made of Sea-water might be al- 
together or almoft infipid ; Iwill fubjoyn, that Lhavefince met with fome 
Relations, chat feem to juftifie whacis there deliver’d. Andin one of our 
Englifhmens Voyages into the Northern Seas, 1 find more than one initance 
tomy prefent purpefe, chough I thall here fet dowvn but one which is fo full 
and exprefs, that it needs no companions: Our Navigator - 
fpeaking chus ; Aboup mine of the Clock inthe forenson, we came  Purchaf. lib.4. 
bya great /fland of Ice, and by this Ifland we foand fome pieces of a ge eee 
Ice broken off fromthe faid I hand, and being ingreat want of fre{h 3° | 
water, we hoyfedont our Boats of both Ships, and loaded them twice with Ice, 
which weade us very good frefh water. | 

But all chis norwichftanding , I yer retain fome fcruple , till rhofe chat 
have betcer opportunity to make a more fatisfaStory Expesiment fh tl eafe me 
ofic. Forchough by chefe Narratives ic feems more than probable, that 
the ice in the midit of the Sea confifts but of the frefh Particles of wacer, chat 
plentifully concur to compofe the Sea water , yet befides that , in cafe the 
frefh wacer were taken , as fome of that , 1 have found mentioned in Voy- 
aves, hasconfeffedly been , from the cop of the ice, it might poffibly be 
no more than melted {nov , which , aswe elfewhere take notice , does in 
thofe extremely cold Regions eafily freez upon the ice ic falls on, and ofren- 
times much increafes the height of it: Befides echis, 1 fiy, the Argument 
from the infipidnefs of the refolved ice , will conclude but upon {uppoiition, 
chat as that ice was found in the Sea , foic was alfo made of tne Sea water ; 
which thonghir may have been, yet I fomewhat doubt , whether ix were 
orno, fince I find fome Navigators of che moit converfantin the cold Cli- 
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‘mates to inform us, That moft of chofe vaft Quantities of ice that are to be 
‘met with abou Nova Zembla, andthe ftraight of Wergats, and that choke 


up fome other paffages , whereby men have accemped to pafs. into the fouth 
Sea , are compos’d of the accumulation of numerous pieces of ice (cemented 
by intercepted and then frozen water) thac are brought down from che great 


“Neither bevea 
after will I 
marvel,though 
the firast of 
Weipas be 
flopped up to 
the Northeaft 5 
with (uch bage 
moustains of 
Ice, fince the 
‘Rivers Oby 
and Jenelce, 
‘and very ma~ 
ny more, whofe 


River Oby, and others , fo that ic may very well be fuppos’d, 
that thefe * mountainous pieces of ice mzy be fome of thofe, 
which , upon the fhatrering of ice in Bays and ftraics, parely 
by the heac of the Sun , and partly by the Tides, may be afcer- 
wards by the winds and currents driven allup and down the 
Seas , to parts very diftant from the fhore, and fome of thefe 
ic may be, that our Countrymen met with , and obrain’d cheir 
frefh water from: Which the rather incline co think , -be- 
caufe that (as we fhall have occafion to obferve in another 
Section) the main Sea icfelf is feldom or never frozen. 
Bue my {cope in all chis, is, butcopropofe a {cruple, not 
an opinion. | 


names ave notyet known , pour out {uch a quantity thereof , that ina manner it ts incredible 
For it cometh to pafs in the beginning of the Spring , that in places near anto the Seay the Ice 
through the chi Lae thickne/s, and multitude thereof, doth carry down weed before it. Aad 
without doubt thisis the caufe 5 that about the {hove of thé firatt of Weigates » fogvreat abun 
-dance'effloating wood is every where feen-: and whereas in that Byait neay uato Nova Zeme 
bla, it 5 foextreme Cold , itisne marvel, if in regard of the narrowsefs of the flrait , fe 
huge beaps of Ice ave gathered and froxen together , that in the end they grow to fxty, or at 
least to fifty fatbomes thickne[s : Saies the Defcription of the Cowntrses of Siberiay Samojeday 
ec, extant is Purchas’s third part of bss Pilgrim. Lib. 3. Cap. 7. 


III, Thenext and principal thing concerning ice , is the bignefs of it, 
which I find , by che Relations partly of fome Acquaintances of my own, 
and partly of fome Navigators into the North , to be fometimes not only 


“pro‘igious , but now and then fcarce credible. And therefore. as I fhall 


mention but few inftances, thac Ihave felefted ous of the beft Joumals, 
and other writings I have met with , fo I fhalladd a few more Teftimonies 
ce keep them by their mutual fupport , from being entertain’d with a Disbe- 

lief, which their ftrangenefs would el fe tempt men to. | 
Of the-vaftnefs of fingle mountains of ice, the moft ftupendous Exam- 
ple, chat for ought Iknow , ts to be met with in any language but ours, is 
thar, which I formerly cook notice of out of the Dutch Voyage to Nove 
Zembla, which was ninecy fix feot high (that is. above twenty foot higher, 
chan ona certain occafion 1 found the Leads of Weftmsinffer Abbey to be.) 
But “tis probable, chatour Captain Fames met with as great, if not greater = 
For though in fome places he mentions diverfe hills of Ice,chac were aground 
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in 40. fathom water, and'confequently were as deep under warer, as char 
newly caken notice of ouc of the Hollanders: Pag.14, And though he elfe- 
where mentions other pieces of no lefs depch., and twice as high as his top- 
Maft head , and thisin June, yer elfewhere , and long after relating his 
return home , he has this paflage ; Pag. 106. We have fa:l’d through much 
moumainases Ice far higher than our Top-Maft head: But thi day we fail'd iy 
the bigheft that I ever yet [aw , which was incredible indeed tobe related. 

Buc the ftupendoufeft piece (for heigth and deprn) of finele Ice, thae 
perhaps has been ever obferv’d and meafur'd by men, is chac which our 
Famous Englifh Seaman Mr. W. Baffin (whofe name is tobe met with in 
many modern Maps and Globes) mentions himfelt to have met with upon the 
coaft of Greenland , whofe whole Relation I fhill therefore fubjoyn, not _ 
only becaufe of the flupendoufnefs of this piece of ice , but becaufe he takes 
notice of an obfervation , which I knew not to have been made by any, and 
comes fomewhat near the eftimate , we formerly made , of che proportion. 
beewixe che excant and tmmers’d parts of floating ice , only che following 
EQimate makes the extant part fomewhat greater than we did , which may 
eafily proceed from other mens having, as Mr. Baffin here does, grounded 
their computation upon what occurr’d co them act Sea, orinfale water, 
where the ice muft fink lefs , thanin frefh water, fuchasmy _ ae 
Eftimate fuppos’d.Our Navigarors words thenarethele,The 17. Purchafalib.a. 
of May we fail’d by many great Iflands of ice , fome of which were ee sa a 
above 200. foot bigh above water , aa! prov'd by one (hortly after, ame 
which I found to be 240. foot high, and if the report of fome men be true, which 
affiress, thatthere is but one feverth part of Ice above water, then the height. 
of thas piece of Ice which lobferved was one hundred: and forty fathoms , or one 
thenfand fix hundred and eighty foot from the top to the bottom, This propersio® 
I kxow doth hold in much Ice, but whether it do fo-in all, I kwow not, 

Thus far of che height and depth of fingle pieces of ice: as for che other 
Dimenfions (the length and breadth) 1 remember not, thatl have read of. 
any, that had che Curtofiry to meafure the extent of any of chem, pe 
Captain James, whofe Ship being once arrefted , between fome flat an 
extraordinary large pieces of ice , he and hismen went out towalk upon 
them, and he cook che pains ro meafure fome of the pieces , which he faies 
he found to be a 1000. of his paces long.Pag.17-And probably among fo many. 
mountains and Iflands of ice,there would have been found fome intire pieces, 
of a greater extent than even thefe, if men had had the curiofity to 
meafure them. | | 

Hitherto we have treated of the bignefs of (ingle pieces of ice, we will 
now proceed to {ay fomerhing of the dimenfians of the aggregates of pel OF 
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them, among which h.ving feleéted four or five as the principal, I remem- 
ber my Self to have yet mec with, I prefumeic will be fufficient to fubjoyn 
them only. . 

About an of the clock we met with 4 mighty bank, of ice, being by [uppofiiten 
Seven or eight leagues , or twenty four miles long , ({aies that experienced 
ici ig James Hall, in his Voyage of Denmark, for the difcovery of 

re¢n. land, 

Another of our Englifh Navigators mentions , that evenin Fune all the 
Sea (he: ein he was indeavouring to fail), as far as be could fee from the top of 
a high bill, wascovered with ice , faving that within a quarter of a mule of the 
(lore it was clear round about once ina Tide, By which laft claufe, 1¢ feems, 
that this vatt extent of ice , was either one intire floating Ifland , or at leaft 
a vaft bank or rand ( as {ome Seamen term ic ) of ice. 

But the ftrangett account of banks of ice , chat I have yet met with tn any 
fober Auchor , is thac which is mention’d by the learned French Hydregra~ 
pher , Fourner , whorelates, that in the year 1635.che French fleet failing 
to Canada , met with feveral pieces of ice , as hich as {teeples , and parti- 
cularly one , whether piece or bank of ice (for the French word Glase may 
fignifie either) which they were troubled to coaft along for above ferty 
leagues. If this be the fame flory , (as one may fufpeé& it to be, by che 
circumftances Of the place, and fleet, ) thereisa great miftake in another 
place , where our Author {peaks of che vaftnefs of the ice: but if it be ano- 
ther flory (as fome differing circumtftances argue) the French it feems met 
Bydropraphie With ice far more fiupendous, than even chat already men- 
deP.G our, “toned. For, (fries our Author) in the Sea which wathes Ca- 
njer, liv, 9 %4da, there 1s often feen, even in the moneth of Auguft, cto 
cap.29.com- pals by, Ices much bigger thanShips. In the year 1635. 
par’dwith the che French Fleet failing there coafted along , for three daies 
the ee and three nights , one that was above 80. leagues one » flacin 

—_-_ fome places like vaft Champions, and high in other like fright- 
ful hills. The faccer part of which paffage may confirm what we formerly 
a in another SeQion, concerning the unequal compagination of Icy 

ands. 

_ To what has been faid touching the extent, and other dimenfions of float- 
Ing » of at lealt loofe pieces of ice , ic will be fit to add fomething of rhe ex- 
tent of ice , coherent to one or borh of thofe fhores , that bound che water, 
whofe upper part is congeal’d. And in the firftplace , we thall out of many 
Olai Mag lib, 1 Aances to our prefent purpofe , that might be borrowed from 
Be Caps a. pag. the writings of Olans Wagnss , fele& this one memorable one 
384. thac fhall ferve for all : Neque minori bellandi imspern So he) 
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Succi ac G othi fuper apertaglacie , quam ix ip(a fekdiffima terra conflguat ; 
jmse , ut prins ditlum eft, ubi antes affive tempore acerrima commiffa [unt bel- 
la Nevalia , eifdensin locie glacie concrete, atichus militars modo inftruttiz, 
Bersbardis ordinatia , babentur horrend: conflittus, Adeo folida glacies eft in 
equeftribne turmis {ufferendis, ampliter vel firitte collocass, 1 precermic then, 
what he elfewhere relates of che Voyages and Wars made in Wintcer by the 


Northern Nations. 
things moft known and familiar (what has been confirmed 
to me by more chat one unfufpe&ted eye witnefs) the 
Jong Journeys chat are commonly caken upon che Icy 
Bridges ', or rather plains, by Travellers, wich all cheir 
Carriages to very diftant places. And chac which 
may bring credit to thefe ftrange relations , by fhewing, 
that no lefs unlikely ones are fometimes true, is, what 
all Exrepe knows , that within chefe chree years the whole 
Swedi(h Army, ledon by their King, march’d over the Sea 
to the Ifland of Zeeland, where Copewbagen the Capical 
City of Denmark (tands. * But it may feem much more 
ftrange, whichI will therefore add, chat asin che North 
Countries frequently , fo fometimes even in the warmer 
Regions of she Eaft, the Sea ic felf, has by che Cold, 
‘been congeal’d to a prodigious breadth. Jnfolitum ef , 
(faith Bartholinus) quod refert Conftantinus Manaffes in An- 
nalibus accidiffe , Theophslo imperante , ut hyems fava mare 
cogeret in glaciem ad profunditatem fane immenfam , humi- 


They that have fiv’d in thofe Countries, relate , as 
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du mque thud Elementum, Lapidis ad daritiem, fiuxione pror(us adempti, redi- 
geret. And Michael Glyeas relates , That in the year 775. the Winter wae fo 
foarp in tbe East , that along the C oaft , the Sea (he means the Mediterranean) 
was frozen for 50, leagues , and the /ce was compatted as into a rock, 30. Cubits 
degp ; fo firange 4 Quantity of fnow, likewife faliing , that 1» was rais’d to the 
beigh of 30. Cubits above the Ice, which likewife agrees very well wich whan 
we formerly noted, touching the poffible increafe of the height-of foms pieces 
of ice by che falling of che fnow upon them. ; 

1V. Itremainsnov, chatwe fubjoyna fev promifcuous obfervations 
concerning ice, that are not fe readily reducible co the three forego- 
ing heads. : 

And we fhall begin wich what was t&ken-notice of by the Dutch in their 
Nova Zembla Voyave,where relating ho v theyfaltned chetr Ships to agreac 
piece of ice, to fhelter themfelves from che ftormy winds , There (add they ) 
we went upon the ice, and wordred much there at , it was fach manner of Ice: for 
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on the top it was fullof earth , and there was found about forty eggs, and it wae 
not Like other ice, for st was of a perfect Azure colour, lshe tothe skies, whereby 
there grew great contention of words amongft our men, feme faying that it was ice, 
others that it was frozen land ; for ot lay unreafonable high above the water , st 
was at leat eighteen fathoms under the water, clafe to the ground, and ten fathous. 


above the water. 


Fa the Even. The tike blew colour in rocky pieces ofice, Iremember I 
inlofed meré have fomewhere found, co have been caken note of by 2 mo 
mong great der Navigator, or whecher che words of Mirgr/, conceming 
pieces (of ice the frigid Zone, Ceruleaglacie concreta , atque imbribse atrie, 
as high asowr belong cothis fubject, 1 leave orhers to coniider, ner fhalt 
Poop » ass ftay to examine, whether this blewnefs, that his been obferv’d 
i oie in ice, be alwaies an. inherent or permanent colour, or elfe 
corners. of. + fomecimesone of thofe thar are {tyl’d Emphatical. 

them did reach "Tis very confiderable ific be true, what ts refated by Olsue 
quite usder us. Magnus, concerning the degenerating (iff may fo fpeake) of 
sl Jam. ice, from its wonted hardnefS inthe Spring of the year. Far 


Olzus lib. x. 
Cape 14. 


in che fame Chapter, where he gives us the lacely cranfcribed 
account of the ftreneth of Ive in chofe Northern Countries, 
after having interpos’d fome other paffages, he fubjoyns 
thefe words; Ligaefcente tamen glacie ad princi pisme Aprilie, 


nulls ejus [piffituaini, minus fortitudsn , nifi in aurora, ambulan- 
doconfidir, guia folis dinrno afpefin tam fragilis reddstur , ut que cqueffres are 
meatos paulo ante portaverat, vix hominens nunc fufferre poffit inermem, 

This puts me tn mind to add, thas oftentimes in the writers of Journtes 
and Voyages, we meet with mention of great noifes made by the breaking of 
ice, and tn this very Chapter our Archbifhop caking notice of the clefts thae 
fometime happen in Champions of ice, adds, Ti hat when the ite chances thug 
to open, efpectally vs it be inthe night, the notle of st may be beard afar off, like 
the loud and horrid neife of thuxder, axd of earthquakes, Andon this oceafion 
may be fubjoyned a couple of paffages extant in different places of the former- 
by mention'd Fames Hall’s Voyages: The firft is thus delivered s Whew we- 
met with abuge and Ligh Ifland of ice, we fleering hardto beard the fame, and 
beirg (bot.a litle too Northwards of st, there fell from the top thereof, fome quana 
tity of ite, which inthe fall did make [uch a noife,as though ithad been the repore 
of five Canons, . But the next paffage igmore direétly pertinent ro our prefent 
{ubje&, and is couch’d in chefe words ; About twelve of the clock this nighe, 
it being flill ealne, we found our felves [uddenly compaffed round about with great 
Iftands of ice, which made {uch a hideous noi f aswas moft wonderful, fo the by 
wo means we could denble the fame to the Wefiward, wherefore, && 
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Of thefe kind of izy shanders {as Lome eraveliers cali chem} chere are divers 
ipRances to he met with, mencien'd in the feveral Voyages of the Hollanders,. 
and particularly in chofeco Nove Zembla: But many of chofe noifes feem 
to be made by rhe dafhing of the greaz pieces of ice again{t one another: But 
ific happens, when the ice (as fomerimes it is faid to do) {eemsto cleave, as 
ir were, of its own accord; to us that live in a temperate Climate, it maybe 
a matter of fome difpute, whentethefe loud ruptures of ice may proceed. 
For Olaus Magnss, in the Chapter above cited, dozs not improbably afcribe 
them co che warm exhalations, chat ia fome places afcend out of che ground. 
And I remember, in favour of this opinion, that I once caufed divers pieces 
of thick ice to be brought oat of acdol place into a fomewhat warm room, 
and littening, obferv'd a noife to come frem chem, asif ic had been produced 
by fore of of liccle cracks made in chem, but fomewhat or other prevented 
me from repeatingthe Experiment, and fatisfying my {elf abouc the Con- 
jedture. Buc having lacely inquired of an intelligent Pelander, chat has tra- 
yelled much upon thefe ig plains, he agreed with our Author, and others, 
ase che frightful noifes, that are produc’d by thefe cracks of ive, but afirm’d 
upon his own obfervation (for chas 1 particularly inquired afrer) that thefe 
great clefts were often made, not by chawing heat, buc by exceflive cold, 
and chat he had taken notice of themin extremely fharp weather. Indeed 
we {ometimes obferve, chat in very bitcer frotts the frozen ground will 
cleave, as we elfewhere have occafien to take notice. Buc whether that be 
pot a different cafe from this, or whether che Polomas Gentleman were not 
miftaken, or whether both chefe mention’d accounts of the cleaving of ice, 
may on different conjundtures of circumftances cake place, we leave to fae 
ther inquiry. | | | 

There is a tradition concerning ice, abeut the famous Volcan- : 
Hecla, in Ifland, which, though verity believ’d among the fu. Olaus Dage * 
pertticious vulgar of chofe parts, is age of fo flightly by Blef- ™" lib. 11. . 
kentns, who being upon chat coaft, had the curiefity co fail pur- her 3. 
potely chicher, that I chinkic not werch while ro cake any far- chp. a2. 
ther notice of ic. Buc’cwere too sedious co fer down in this 
Se&tion, (which the ftrangenefs and variecy of the Theme has made fo prolix 
already) the other things, that may be mentioned wichour impertiaency con- 
cerning ice; and cherefore we fhail here defitt from fo laborious a task, as al- 
fo omit the handling of {now and hail: For though they are reducible to ice, 
yet J fhrall at leaft fufpend the creating of them, partly becaufe Brertholams 
and Meteorelogiis have fav'd much of my labour, and partty for the reafon 
newly intimared, fo that we {hall conclude this Seftion as {oon as we have 
taken notice, that chere is yet fomewhat relating to ice, which, being in it 
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fe'f confiderable, and whereof hitherto no experimental account appears to 


have been given, what We our felves have cried about it,may challenge to be: 


treated of apart. 7 





Titre XVI. 


Experiments and Obf speatiout touching the duration 
of Ice and Snow, and the deftroying of them by the. 
Air and feveral Liquors. - — - 


al may be anExperiment, as well inftruétive as new, to determine, 
what liquor diffolves ice fooner than others, and in what proportion. 
of quicknefs the folutions in the feveral liquors are made. For Men have hi= 
therto contenced themfelves to fufpe& in general chat chere are other liquors: 
potentially hor,- wherein ice will fooner diflolve, chan ic will in wacer. Buc: 
chis opinion either being grounded upon no Experience at all, or taken up 
upon the fighe of what happens to pieces of ice, which no care was taken co 
reduce tothe fame bulk and figure; no more chan to meafure attentively how 
Jong one outlafted the other ;- we thought fit to try, if we could’ nor bring 
this matcer to Experiment, and make‘a determination init, though not ex> 
actly true, yet /e@remote from exactnefs than had been yet, for ought I 
know, fo much as atrempted. 
"a. Inorder tochis we procured fome bullee moulds, and having firft care- 
fully flopped the little Crevice, that is wont to remain betwixt the cvo 
halfs ofthe mould, wich agood:clofe Cement, we afterwards filled them 
with water, and carefully clofed up che orifice of che hole, at which che wa- 
ser was poured in, and chen fetting the mould to fteez:in ice and falt; we 
found ic difficult enough to-keep the warer (more or lefs of ir)- from running 
away chrough fome unperceiv'd paflage, before the cold could have time 
by congealing ictoarreft ic. But after a while, when we had chus made a 
bullet of ice, we found ic a new and greater difficulty to get ic whole out of 
the moulds, wichout warming them, for by chat way te could indeed loo- 
fen the ice, but then we could not avoid thawing it too, and chat: moft times 
not uniformly : wherefore we tried by greafing the infide of the moulds to 
keep the ice from fticking fo clofe to chem, /notwithftanding the diftention 
the water fuffered by its being frozen) but that we might pick out the buller 
enire, and this fucceeding well enough, we hoped by this way to obtain: 
Qs U, 
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our end, which was to have a competent number of pieces of ice of equaf 
bulk, and of the fame figure to be put at dnce to thaw in feveral liquors; 
buc we could by nomeans procure moulds, which had-any number of difting&t 
cells of he fame bignefs, thofe long pairs of moulds that were to. be met with: 
in fhops, having their diftinét cells generally made on purpofe of very di ffe- 
rent bigneffes, which rendred chem. altogether ufelefs tor our defign. 
Wherefore we were fain, for want of an exatter way, co cake a glafs pipe of 
the moft even and Cylindrical chac we had, and of a bore ya toadmic a 
big mans little-finger, this glafs being ftopt at one end, and kept operat the 
other, was filled to the height of about half a foor or more of fair water ; and 
ice, and falc, being heaped up about it, thac che cold might reach as far as 
the water did, ic was quickly frozen. Inthe mean while I had caufed feve- 
ral wide mouth’d glaffes to be brought into my Chamber (wherein, by rea- 
fon of fome indifpofition, that hindred me from going abroad, I kept fome 
fire) and having poured feveral liquors into thefe glaifes, which had been | 
placed allonarow, we fuffered chem to ret there a while, chat the ambienc 
Air might have ume to.reduce them,,. as far as it could to its temper, and 
confequently coche fame temper as to heat and cold, andthen with the 
warmth of one hand, che included ice being loofned from the glafs, as it was 
taken out, and a ruler divided into inches and eights, being laid along(t ic, 
with a knife a little warmed, the iceiwas foon,. and yer noc carelefly, di- 
vided into feveral {mall Cylinders of chree quarters of aninch, a pieces and 
thefe Cylinders thus reduced eo as fenfible an equality as we could, were 
nimbly and carefully put ineo the feveral liquors hereafter to be mentioned, 
and whileft we our felves watched very attentively, till each of thefe icy Cye 
finders tas quite, and yet but jwst diffolved, we caufed others to.keep time 
by che help of a Pendulwm, whofe Vibrations were each a fecond minute 

(or 60. part of aCommon Minute, whereof 60.. goto. make an pal, and 
it was eafie for thofe we appetnted, to watch che Vibrations of the Pesdulum, 
notwithftanding che Quicknefs ofits Motion, becaufe it was fitted toa litele 
Inflrument purpofely contrived for fuch nice obfervations,. wherein a long 
Index moving upon a divided Dyal plate, did very manifeftly.poine our che 
number of the Diadromes made by the Pendulum. 

3. This Experimenc was afterwards repeated twice with Cylinders of ice, 
each of them anichlong, and though the fucceffes of thefe trials were vart- 
eus enough, yet we fhall fubjoyn both the falc, (as being made with more © 
advantage than che farft) chat the more light may be gathered from them, and 
that ac leaft we may difcover how difficult ic is co make fuch Experiments in 
this matter, as chat.all che nice circumftances.of chem may fafely be relied. 
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| | I, Trial. 
«. Oyl of Virriol, where a Cylinder of Ice, of an inch long, being put 
tno, laited 5. minutes. | _ | 

2. Spirit of Wine, (in which che ice funk) lafted 13. minutes, 

3+ Aqua fortis lated 12 4 minutes. 

4. Water lafted 12. minutes. 

sg» Oylof Turpentine lated (not good) 44. minutes. 

6, Airlatted 64. minures. | 


-* HL Tread, : _ 
1. In Oyl of Vicriol, where an inch of Cylindrical ice lafted 3. minutes, 
2. InSoiric of Wine, lafted 13. minutes, . | 
3- In Wacer, lafted 26. minutes. 
4 In Oylof Turpentine, lated 47. minutes, 
5+ In Sallet Oyl, lafted'52. minutes, 
6. In che Air, fafted 152. minutes. 


4. We likewife chought ic worth trying, whether there would be any dif- 
ference, and how much difference there would be in the Duration of pieces 
of ice of the fame bulk and figure, fome of chem made of commen water,and 
others of frozen Wine, Milk, Oyt, Urine, and ether fpiricuous liquor ;chefe - 
“Ab pieces being expofed co be chaw’d in the fame Air, as other ambient 

iquor. - ans 
. We alfo tried whether Motion would impart.a heat teice, by nimbly 
Tubbing a firong piece of ice upon a plate efice, aad chough chis feemed to 
hatten che diffolution in that part of tlie icy place, where the Actricion had 
been made, yet we were unwilling to determine the macter, rill further and 
exaster crial have been made. 

6. And this brings into my mind an Experiment, that has by fome been 
thought very ftrange. Theoccafton 1 temember was,thac I received che laft 
Winter the honour of a vifie from a Nobleman of great eminency and learns 
Ing, who chancing to comein, while I was making fome crials with ice, 
would needs know what I was doing wich ic, but che prefence of a very fair 
Lady, in whom Hymen had made him happy, and of fome ocher Company 
of that Sex, chat he brought along with him, invicing meto give him the 
anfwer, chat 1 chought would be moft {uited and acceprable to his Company, 
Imerrily told him, thar | was trying, how to heat a Cold liquor with ice, 
and to fatisfie him, that was fo impofibilicy, I held out an open mouth’d 
glafs, full of a certain liquor (which for fome juftreafons J do not aa 
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but do plainly teach ic in an Gainey place) and defired chem tofeel, 
whether it were not a&ually Cold, and when they were fitisfied, ic was fo, 
I chofe among the pieces of ice, chat lay by me, that I judg’d by the eye to 
be fic for my purpote, (for every} piece was not fo, for 3 reafon 1 -elfewhere 
fhew,) and thro ving it intothis Itquor, icdid not only ina trice vanith: in 
it, buc che Lady, I was mentioning, feeing the liquor {moak, and advancing 
Bifily rocry wherber ie were ceally warm found ic fo hot, that fhe was quickly 
fin vo let ic alone, and had almolt burnt her tender hand, with which the 
had, in fptghe af my diffwafion, caken hold of the glafs, which Her bord 
bimfelf could fcarceindure tohold in his. But cbis Fxperiment, which for 
the main I have repeated before comperent witnefle, though it be nor im- 
cinent tothe Hifory of Cald, yer 1 thall not build much upon it, becaufe, 
bas ftrange foever many have been pleaf‘d to chink it,1 fhalt elfewhere thew, 
thac | made ufe of a cercatn unperceivable fleight,which,in my opirion,did as 
well, asthe narure of che liquor and the cexture of che ice, contribute to the 

- fuddennets and furprizingnefs of che £ fe& 

7. But to return co che duration of che effects of Cold, I chink thofe much 
mittsken, whoimagine, that the effects of Cold do continually depend upon 
the actual prefence and influence of the manifelt ¢fficients,as the light of the 
Air depends upon the Sun, ar Fire, or other k:minous body, upon whofe re- 
moval ic immediately ceates. For when cold agents have actually brought a 
difpofed fubject eoa ftate of congealation, though the manifelt efhicient caufe 
ceafe from aéting,or perhaps trom being,the etfect may yec continue. For jn 
moft cafes, if a certain texcure be once praduced in a body, it is agreeable ro 
the conftancy of mature, that ic perfevere in tha flare, rill ic be torceably put 
cut of tc, by fome agent capable to overpower ic, and though we ufually fee 
zce and (now, as it were of their own accord ro melt away, when the frofty ° 
confticucion of the fir ceafes ; yet the caufe of thar may be not barely the. 
ceffition of frofly weather, but that thofe eafily diffoluble bodies are expofed 
tothe free Air, which being heated by the Sun beams, and perhaps by calo- 
rifick exptrations from the earth, is furnifht with an a&tual caufe,upon whofe: 
account it deftroys the texture of the ice and fno-v.; but even here above 
ground,if fnow be well compacted into great mafles,in which by feafon of the. 
clofenefs of the little icickles, but lictle Air is allow’d to gec be: ween them, 
T have feen fuch maffes of {now laft fo long, not only.in thawing, bucin rainy 
weather, as ¢0 be wondered at, and iffuch {now (orice) be kept ina ‘place 
where it my be fenced from the Sun, and ozher external enemies, though 
the place, it is lodged in, be not any thing near cold enough to provuceice, - 
yet ic will, as fome trial hach caught me, preferve ice and {now fora very 


ume, | 
ng Appendix 


(160) aie & 





Appendix tothe XVI Title, 


A Neminent inftance to confirm what is delivered at the clofe of che fores 
going Se&tion, is afforded us by the confervatories, wherein {now and 
ice are kept all che Summer long. Of thefe I have feen in Italy, and elfe 
where ; but {uppofing 1 had the command of fome Italian, and other books, 
wherein I fhould meet with che dimenfions,and other circumftances that be- 
long tothem, my finding my expectation difappoinced by thofe books, 
makes me chink ic very well worth while co fubsoyn fomewhat abour things, 
that may vive us opportunity of making a multitude of Experiments about 
Cold. And therefore meeting the other day (by good chance) with my 
ingenious friend Mr, J. Zvelss, his inquificive travels, and his infighe inte - 
the more police kinds of knowledg, and particularly Archite&ure, made me 
defire and expect of him chac account of the /tafian way of making conferva- 
tories of fnow, that Thad mifsd of, in feveral Authors; and having readily 
obtain’d my delire of him, 1 fhall not injure fo juftly, efteem’d a ftile as his, 
to deliver his defcription in any other words, than thofe en{uing ones, 
Wherein I received it from him. 

[ The faov Pics in /taly, 8c. are funk in the moft folicaty and cool’d plae 
ces, commonly at the foot of fome mountain or elavated ground, which may 
beft protect them from the Meridional and Occidental Sun, 25. foot wide 
at che orifice, and about 50.in depth, is efteem’d a compecenc Proportion. 
And though this be excavated in a Conical form, yet ic is made flacac the 
bottomor point. The fides of the Pic ate fo joyc’d, that boards may be 
nail’d upon them very clofely joynted. (His Majelties at Greenwich newly 
| * made on che fade of the Caftle-hill, 1s, as remember, tteen’d 
: Haas tie wich Brick, and hardly fo wide at the mouth.) About a yard 
lind with fromthe botrom ts fix’d a ftrong Frameor Tresfle, upon which 
reeds long- lies a kind of woodden grate; the top or cover is double 
seays,inftead chatch’d, with Reed or Strav, upona copped frame or roof, 
efboardingor in one of the fides whereof is a narrow door-cafe, hipped on like 
Reening. the top of a Dormer, and thacch’d, and fo it is compleat. 


To conferve Snow. | 
They lay clean Scraw upon the grace or ivattle,{o as co keep the Snow fron 
| | run 
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tunning through, whileft they beat itto a hard cake of anicy confiftence, 
which 1s near.one foot thick, upon this chey make a layer of firaw; and on. 
that {now, beaten as before, and fo continue a bed of ftraw, and a bed of 
fnow, S.S.S. cill che pic be fulltoche brim. Finally, chey lay Scraw oc 
Reed (for 1 remember to have feen both) a competent thicknefs over all, 
ond keep rhe door lock’d. ‘This grate is conttiv’d, that the {now melting 
by any accidencin laying, or extraordinary feafon of Weather, may drain a= 
_ Way from che mafs, and fink wichout ftagnacing upon it, which would acce- 
lerace che Diffolucion, and therefore the very bottom 1s but flightly fteen'd. 
Thofe who are moft circumfpe& and curious, preferve a tall Circle 
of fhady trees abouc the pic, which may rather (hade, chan drip up- 


onic. |. | 
- Thus far chis learned Gentlemans account of Confervatories of Snow. And 
on this occafion 1 might add whac the Datch in their Neva Zembla Voyage 
selare, namely, thac the three and twentieth of June, thengh it were fair Sun- 
fbiny weather, yet the heat wai not fo ftrong as to melt the Snow, to afford them 
mater te drink,, and that tm Pigs of their being reduc'd to put Suow into their 
months, to melt it dewn into their throats, they were compelled to indure great 
thirff. But becaufe ic was in fo colda Climate, chat chis duration of the | 
Snow was obferv’d, I fhall rather take notice, thatin che A/ps, and other 
high mountains, even of warmer Climates, though the fpow doth partly 
mele towards the endof Summer; yet in fome places where the refleéion 
of the Sun beams is lefs confiderable, the tops willeven then remain cove- 
red with {now, as we among many others have in chofe Countries obferved. 
- And for further confirmation of the Dogtrine deliver'd at theend of this 16. 
Ticle, 1 {hall fubjoyn a Paflage, which having unexpetedly met with in an — 
unlikely place of ay Fames’s Voyage, 1 chink not fit to leave unment- 
on’d here, not only becaufe ‘cis che fole artificial obfervationthac I yec met 
with, concerning the lafting of ice, and fo may recommend to us the Inge- 
nuicy of an Author, whofe Teftimony we fomewhat frequently make ufe of, 
buc becaafe che obfervation is in it felf remarkable, afid norwichflanding the 
difference of places may ferve fot the purpofe we alledge ic: Our Naviga- 
tors words are thefe; Pag.tot. J havein July, andin the beginning of Au- 
gult taken fomse of the ice into the (hip, and cut it {quave twe foot, and put st ine 
to the Boat, where the Sun did finae on tt with a very firong reflex about if. 
And nevwithfianding the warmth of the Ship ( fer we kept a good fire ) and omr 
reathings, and motiens,t would not mele in eight er ten days. And it is alfo 
confiderable to our prefent purpofe, what the fame Author elfewhere has a~ 
bout the durablenefs of the Congelation of the ground not yet thaw'd at the 
beginning of Fume, For the ground Sa Pag. 65. was yet frozen, = 
thus 
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shes much we found by experience in the burying of our men, in fetting ap the | 


Kings Standard tewards the latter end of June, and by onr Well at onr Coming a~ 
way inthe begivning of July, at which time upon the land, for fome ether reas 
fons, it was very bot weasher, —- 





Tires XVII 


Confiderations and Experiments touching the Primum 
Frigidum. | 


sa ie difpute, which isthe Priwsuws Frigidums, is very well known a- 
mong Naturalifts; fome contending forthe Earth, others for che 
Water, others for the Air, and fome of the Moderns for Nitre: But all 
feeming to agree, chat there is fome Body or other, thar is of its own na- 
ture fupreamly Cold, and by participation of which, all other cold Bodies 
obtain that qualicy. - | | 

2. But for my part, Ithink, that, before men had fo horly difputed, 
which is the Prime Frigidums, they would have done well to enquire, 
whether there be any fuch ching or no (in the fenfe ga exprefs’d.) For 
though I make fome fcruple, refolutely to comerads@ fuch feveral Se&s of 
Philofophers, as agree in caking it for granted, yee I think ic may be not ire 
Tationally Oxeffion'’d, and that upon two or three accounts. 
3. For (firft) icis difpucable enough, as we fhall hereafter fee, whether 
cold be (as they fpeak) a pofitive quality, or a bare privation of heat, and 
till chis queftion be determined, it will be fomewhat improper to wrangle 
folicitoufly, which may be the Primsum Frigsdums. For if 2 Bodies being 
cold, fignifie no more, than its not having its infenfible parts fo much aetra 
ted, as thofe of our Senfories, by which we are wont to judge of tactile qua- 
licies; there will be no caufe to bring in a Primum Frigidem,upen whofe ac- 
count particular Bodies muft be cold, fince to make this or thac Body fo, it 
fuffices that the Sun or the Fire, or fome other agent, whatever ic were,thae 
apicaced More vehemently its parts before, does now either ceafe to agitate 
them, or agitace chem bur very remifly: So chat, cilltc be derermin’d, 
whether cold be a pofitive qualicy, or buca privicive; it will be needlefs ra 

y) cont 
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contend, what particular Body ought to be eReem’d the prinsam frigidum ‘(in 
the fenfe above ipecifi’d. ] | — ( 
4. Secondly, Though it be taken for granted, not only by the Sehoo/s but 
by cheir Adverfaries che Chymif's, that heat and moifture, drinefs and gravi- 
ty,and I know not how many other qualities, muft have each of them aweazep 
Axlizsr, of a principal fubje& to refide in, upon whofe account, and by par- 
ticipation of which, chat Quality belongs to the ocher Bodies, wherein it is 
to be met with; chough this be fo, Ifay, yet wehave * elfe- 
where fully enough manifefted, that this fundamental Notion, * 2# the Scepa 
upon which much of the DoStrine of Qualities, is both by 4- meet CES 
riffotelzans, and vulgar Chywufts, {uperttructed, is buc an unwarrantable con- 
ceit, and therefore not {ufficient for a wary Naturalift co build the Notion of 
a prinsum frigidum upon ; there baing indeed many qualities, as gravity ,and 
ficure, and motion, and colour, and found, cre, of which no trueand ge- 
nuine seater SexJexdy can (for ought I could ever yet difcover ) be affigned : 
and becaufe heat and cold are look’d upon asDiamecrically appofite Qualiries, 
me may confider, chat ic will be very hard to fhew, that there is a wpSrep 
dix]ixsy of heat ; fince tones, and metals, and plants, and animals, an 
(very few excepted) all confiftent Bodies, we are converfant with, may by 
motion be brought to heat, which to atcribure to the participation of fome 
portion or other of the imaginary Element of fire, is not only 
precarious (being affirm’d by many, and prov’d by none) but ee 
ersoneous of at leaft needlefs, as we have more at large declar'd fame 
in other papers. | 
s- Athird thing, chae induces me to queftion, whether there be a primuns 
frigidun, is, thac among thofe Bodies,that the chiefeft Se&ts of Philofophers, 
whether Anctenc or Modern, have picch’d upon, there is noc any, thar feems 
clearly to deferve che title of the primum frigidum, But to make this appear, 
we muft diftiaGly ( though as briefly as our defign will permic ) confider 
thofe four feveral Bodies, which we have (at the Beginning of this Section) 
taken notice of, to ftandin competition, in che. Opinions of Philofophers, 
for the ticle of prémsums frigidune. | 
6. Firft, then Prasareh and others contend, that icis rhe Earth ; but to 
emit other Arguments, we fee, that the Earth is frozen not by its own cold, 
dac by ics vicinity co the Air, as may be argued by this, vx. chat che con- 
gealing cold even in the midft of Winter atfeéts but the furface of the Earth, 
where it borderson the Air, and feldom pierces above a few feet, or, at 
moft, yards, beneach chat part wherein che Earth is expofed, and immedi- 
ately contiguous, co the Air, as may appear by what we have formerly. delte 
werd concerning the {mall depth, co w ee reach in the ground. — 
| & Ci¢e 
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therefore if the Earch be proteAted from the Air (chough by fo cold a Body a¢ 


water) it may be bept unfrozen all che Winter long, as may be gathered from 
thac remarkable pradtife inthe great Salc-marfhes of the French Iflands of 
X aintonge, where, asadiligenc Writer of that Country, very aell vers'd im 
the making of che French Salc,informs us, when once the feafon of Coagu- 


lacing Salc by che heat of the Sun is quice paft, the Owners are careful by 


opening certain Sluces to over-flow all the Banks, and Dams, that make 
and divide the Salt-ponds,and ferve for che Workmen co-pafs to-and fro : for 
(faies my Author in his own language) if chey lete thofe Marfhes (or Salr~ 
works) uncovered, the froft would make fuch havock amongft them, thar ie 
would be neceffary to make chem up again every year, but by means of. the 
water, they are preferv'd (or kepe in repair) from year to year: which pragtife 
I the rather mention, becaufe the hint, ét affords, asic is confiderable to 
our prefent purpofe, fo it may on fome occafions be applicable to pra&ifes 
ufeful co humane fociety. gts 


4. Befides, the Each being (according to thofe we reafon with) the 


coldeft; heavieR, and folideft of Elements, itis not fo probable, as toexcufe 
them from need of provingic, that thole exceffively cold Agents, chat freez 
the Clouds into Snow and Hail, fhould becerrene Exhalations carried up to 
the Middle Region of the Air, efpecially fince it muftbe done by. Agents, 
either hard co be guefe’d at, or confiderably hot. And “tis-not eafie-to give a 
reafon, why, if Elementary Corpufcles {teaming from:the Earth, have {uch 
a congealing cold, where chey are difunited, and but incerfpers’d among the 
particles of Air, the Mafs of che Earth it felf, whence chofe Exhalations are 
fuppos’d to proceed, ‘fhould not be able alfo to congeal water, fince che Ter- 
reftrial Corpufcles'being more thick fet,. and united ina Clod of Earth, than 
in an equal portion of the Armofphere, it feems, that where the frigorifiok 
matter 1s more denfe, che cold fhould be more vehement, as Philofophers 


obferve, that heat is more intenfe in aglowmg bar of Iron, than an equal — 


portion of the flame of kindled Scraw. | | 
- §. Buc (not to repeat what we formerly mention’d about Colds being a 
Privation) there is another Argument ou the Earths being the primsune 
frigidum, and thet 1s taken from the Subtetraneal fires, which breaking forrh 
in many places of che Earth, asinetna, Vefwusus, Hecla, the Pico of Ten 
riffs, 8c. feem co-arguea Subterraneal fire, upon whofe exiftence not onby 
many Chymitts build great matcers, buc even: divers Philofophers have a- 


‘dopted it, as to employ iras one Argunent of the Earths being naturally 


‘neither hot nor cold. The mention-of this. Subcerraneal fire brings into my 
.mind.fome things that I-have met with amongft good, though not Claffick, 
Authors, and amongft men. chat have been either diggers of (or converfanc 
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iti) Mines: not improper co be here taken notice of. For though f donot now 


‘tntend to declare my opinion about the Central fire, eicher of the Chymi/is, 


or Cartefians, and though the Examples newly mention’d and fuch other feem 
tome but very inconfiderable, im reference tothe whole Earth, yet ‘tis ob- 
fervable to our prefent purpofe, that there fhould be fo much Subrerraneal 
heat or warmth, ae leaft generally tobe met wich: For even where there 
appear no manifeft figns of Subcerraneal fires, I have known thofe, that were 
wont co go co che boctom of deep Mines, complain, that avery little fxere 
cife would pat them into a great fweat g and alearned and experienced 
French DoStor, chat hatch written in hts own Language of Stones and Jewels, 
affirms, thacin fwch Mines the Subterraneal Vapours and Exhalations, are vi- 
fibly fo abundanc, and Irkewife fo het, thac the Mine-men are confirain'd 
(which a perfon IE {poke with affirmed to me, touching himfelf) cto work in 
cheir thirts, by reafon of the great heac they there felc, and though I would 

have been glad to know, whether thofe deep places would have appear’d as 
hor, when judo’d of by a feal’d Weather-glafs, as they did cto the Mine- 
mens Senfortes, becaufe of fome lictle doubt I harbour’d, whecher much of 


that copious {weating, and feeming heat, might not proceed from the thick~ 


ne(s‘of te dampifh Air, and its unfitnefs for Refpiration; __- 

yet, becaufe a Virtwfo, chac had a Lead-Mine of his own, in De bat re 
which he wrought himfelf for curioficy, anfwered me, chat he Seco pees . 
was not wont to find any difficulty of breathing in the place, pierrerigs,cap. 
where he was fo apt to{weac ; and fince I find not, that others 2, 

have comptain’d of :having their refpiration incommodated in | 

fuch places, untefs by Accidencal Damps, my fcruple was much abated, 
and the rather,becaufe the Author lately mencion’d,exprefly affirms, /6id. chat 
the Sudorifick heat (if } may fo fpeak) 1s to be found in the Bowels of the 
Earth, as well in Summer as in Winter, which-prevents the afcribing of it 
to Astipersftafis. And in other places than Mines tis generally obferv'd, 
that Wells and Springs freez not, ifthe place, whence the water is drawn, 
be very deep, but, as we have obferv’d elfewhere, that it oft comes up 


fmoking, and, as ic were, reaking, which argues, that at che teaft che Earth, 


wherein ic Was harbour’d, or through which ic pafs’d, was, if nor warm, free 
from fuch a degree of Cold, as might be expected in the Earth, if it were the 
primum frigidwwe, Nor canic be reafonably pretended, that the Subterra- 
neal heae comes from the Beams of the Sun, fince learned Men 

have obferved, chat chofe heat noc the Earch above fix or feven sbi Pass | 
foot deep even in Southern Countries, and though we fhould [y‘ta 9. 
alow them to pierce three times as far, yet that tvould noe be : 
confiderable to the depth of the Mines above mentioned, and if the lower 
| | ' parc 
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part of the Earth were of its own nature cold, and received the heat ic dif- 
clofes only from the Sun and Stars;the deeper men dig, the leffer of heat and 
fteams they would meet with, wheras che above cited French Minerallitt af- 
firms, that the lower they go, the more vapours, exhalations, and heat 


they find. 


9, But becaufe this learne 


* Inthe Difcourfes about Antipes 
siftalis, the following paffages are 
taker, out of 4 {mall narrative, 
Confifing of about two (heets of pa 
per of Jo. Baprifta Morinusy pub- 
lifbed in the year 1619. and tie 
tledy Relatio de locis Subterraneis, 


annexed to adifcourfe (toe much. 


builton ARrologi¢al and Ariftete- 
lian grounds) of the threefold Rea 
gio’, that be conceives to be as 
well inthe Earthas inthe Aur. 


* sndé calor illeprocederet petit 2 
prefclto, Refpondit, ex partibus 


Snfcrioribus, inferins enims perpetuo | 
cater, Quod refponfum magis ade 


bac miratus, quafivi anresita fefe 
haberet in fodinis omnibus. Ree 
Spondit stafe babere in omnibus, 
altem profundis, ut pot profunduns 
Terre frigide traiam, in locum ca- 
lidum defcendatur, Et quod, ubi« 
cungue terra foditur poft fimilem 
profunditatem, nullum amplius fen- 
titur frigus, fed femper caler,quan- 
sumcuaque profundeé fodiatur 


Tt PercanGatus fum an quo 
magisacceditur ad terra testrum, 
calor ille major perciperetar, Re 
Sperdit, id aunquam fuiBe animad. 
ver fum, nif interdum dum fods- 
endo oceurrebant vena cakdorum 
Miner alium. 





—— Hee Re{porfa non in unica 


fodina, et ab unico prafeéto accep; 
fed, &e. 


d man delivers this circumftance in a dogmati- 
cal, rather chan an hiftorical way, -I will add 
fomewhat out of a relation (whence I have 
* elfewhere raken other particulars) made by 
a French Phyfician likewife, chat had the cue 
riofity to defcend himfelf into the deep Mines 
of Hungary, fome of which, that he went 
down into, may be colle€&ted by his Narrative, 
to have rhree or four hundred fathom, that is 
eighteen, or twenry four hundred foot of per- 

dicular depth.ThisAuthor then relates,thae 
after he had defcended about 180. or a hun- 
dred fathoms, he came into a very warm Re- 
gion of the Earth, which lafted to che bottom 
of che Mine, and is fo hot both Winter and 
Summer, chat che Laborers are wont to work 
in it withouctheir clothes, and he was {carce 
able to indure the heat of it, although the exe 
ternal Air were very hoc: the weather being 
very fair, and the moneth fa/y, * He adds, 
thache having demanded of the Overfeer of 
the Mine, whence this fheat came, he was 
anfwer'd, to that and feveral other queftions, 
That it came from the lower parts of the 
earth ; that where ever they dig the ground, 
afer they are come to fuch a depth (which be 
elfewhere mentions to be about 80. or a bun- 
dred fathom) they feel no mere any cold, bur 
a perpetual hear, how deep foever they dig, 
(Tf yet without obferving, that after they are 
once got into that warm Region,they find the 
heat fenfibly increafe,che nearer they approach 
to the centre of the earth, unlefs by accidens 


they happen to dig through veins of hotcerMinerals.) And chefe anfwers({ub- 
joyns my Author) I received not in one Mine alone,or from a fingle overfeer, 


bur 
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bucin all che Mines, and from afl the Mafters of chem fo chat if thefe 
were not miftaken, we may fafely conclude, thac as far as experience can 
inform us, the body of the earth in its lowermolts parts, where ‘tis prefum’d 
to be coldeit, is every where, and that confiderably, hoc. I faid if, if thefe 
Mine-men were not miftaken,becaufe having been in the botrom of fome Mines 
my felf, though I find ic acknowledged, thac ‘tis ftill warm in the bottom 
of deep ones, yet I confefs, I fomewhac fulpe& by what I have obferv’d, thac 
this degree of heat, which our French Vhyfician found inthe Hungarian 
Mines, might be rather in great parc from the, peculiar nacure of chote pla- 
ces, or of che Minerals generated there, than barely (as he and thofe thae 
inform’d him fuppofe) fromthe sreatnefs of cheir depth beneath the furface 
of the-earth ; for 1 know feveral mixtures, befides thofe that are common, of 
bodies neither of them actually hot, which will produce a confiderable de. 
gree of heat. And very credible eye witneffes affirm, that in fome parts of 
England, they dig up good ftore of a kind of Mineral, which is choughe co 
be of a Vitriolate nature, which by che bare addition of common water, will 
srow hot, almoft ro ignition. Sothatthe Hungarian Mines being deep, and 
as appears by our Authors Narrative, being not defticuce of water enough to 
make a Subterraneat Spring in the Mine its felf, befides what water may 


“plenrifully afcend in the forms of vapours, and moiftenche Oar, it may be 


fufpeSted, chat either the water, or {ome appropriated Mineral fpiric or juice 
(of which the bowels of the earch may concain divers, that we know nothing 
of) may produce together with the Mineral a warm fteam, which for wane of 
fuficient vens in thofe narrow, and clofe places, may heat them confidera. 
bly, which conje&ture may be councenanced by thefe three circunftances, 
that I cook notice of in our Authors Narrative ; oxze, Thac che {moke that co- 
pioufly afcended out of the Mine by the perpendicular grove, was not barely 
hot, buc confifted of ftinking exhalacions, which were fo faline, and fretting, 
as ofrentimes to corrode and fpoil both the woodden ladders or ftairs, and 
the iron inftruments of the diggers. The ether, that the overfeers themfelves 
of the Mines, told cWorinus ( as we lately 

faw) chat they in fome places met with veins ym defcendendo ealorem illum 
of hor Minerafs, which made ie hotcer, than megis cc magis augers fentirems 
the bare vicinity of thofe places tothe centre  bujus ratienem petis a prefetto, 


° quod in wulla adbuc fodina (milem 
of the earth would have done. Arid laf My» caloris tatenfionem bash Re- 


* asour Author was defcending into the gold- fpendit, Mineram Vitrioli panto in 

en Mine at Cremszitz, he found in one place, ferius exifere, quacalorem multia 

the heat to Increafe as he defcended more and __ piicaret. . 

mote, (which feems not to agree with a paf- 

fage we lately mencion’d ourof him) and to exceed any he bad mes wich in 
an any 
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@ny other Mines and afterwards the overfeer bringing him into a room, thae 
abounded with fmaragdine Vicriol, (the Mineral whence this hear pro- 
ceeded) though the room were fpacious, he found there, befides a (harp 
fpiric very offenfive co his chroac, fo troublefome a heat, that he was ready 
to faint away wich fweating,and very much wondered how the diggers were a- 
ble to work there.And elfewhere the Author him(elf nores,chat fuch hor Mines. - 
of Vicriol, or Sulphur, may be found even in the firft regton of che earch, (as 
he calls that which is fomewhat near the furfase, which he thinks fit ro 
name the ¢o/d region) and within a large {phere of a&tivicy make it perpetual= 
lyhor. Buc this, asI wasintimating, 1 mention but as a fulpicion, or a 
conjeture, and nocwithftanding that the degree of heat may be much in- 
creafed inchefe Mines, by the concurrence of accidental caufes, in cafe the 
conjeQture be admitted ; yet fince the frequency of a fenfible degree of heat 
in very deep places does very litcle favour their opinion, that will allow the 
earth to have noother heat, but what it receives from the Sun beams, or by 
the manifeft fire of burning hills, e4sna and Vefuvins. And if ic fhould be 
obje&ted, that this Suberraneal heat is adventitious to the Earth, which is 
{upreamly cold of its own nature; Gaffendus might reply, thac*cis as likely, 
thac the coldnefs of it near the fuperficies may be adventitious too, and thac 
ic appears at leaft as manifeilly, that che one proceeds from the contiguous 
Air, as it does, that the other proceeds from fome included fire; and if ¥ 
mifremember not, he bath this confideration, that ‘tis fomewhat ftrange, 
that Nature fhould have intended the Earth for its fursnenn frigidums, and 
yet chac a great part ( and for ought we know the greateft ) fhould be con 
ftantly kept warm, either by che Sun, as under the Torrid Zone, 
-or by che Subcerraneal fires. But the obje&ion mention’d againft 
Gaffendus, oppofes but one of the Arguments we have alledg’d againft the 
Earths being the primam frigidum , ard would leave the others in their 
force, though ic did more convincingly anfwer, that, again{t which "tis 
framed, chan ic feems to do. ‘ 
10. And if che Patrons of the Earths coldnefs, to evade the Arguments I 
have alledged, fhould pretend, that when they affirm the Earth to be the 
‘primum frigidum, they mean not the Elementary Earth, but fome Body that 
is mingled wichit ; I {hall defireto know, which ‘tis they mean of the many 
other Bodies, thac makeup the Terreftrial Globe, chac we may examine 
what right it has cochat Title ; and in the mean time I fhall conclude again 
them, thar the Earth ic felf has none, fince they grant a colder Body chan ic, 
and fuch a one as che earch muft be beholding to, for the greateft degrees of - 
coldnefs it chances topoffefs, 
13, Buc chough I prefume, enough has been {aid to make it appear = 
likely 
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Tikely, that the Earch thould be the primsums frigidum, yet 1 muft im this dif- 
fent from the learned Gaffendss, that he thinks che Earch, not only not robe 
the primum frigidum, but not to be nacurally cold any more than hot. For 
the infenfible parts of che Barch, like chofe of other firm Bodies, being hea- 
vy, and perhaps grofs, and eicher having no conftane motion at all, or at 
leaft a far more remifs agitation, chan that of our Senfories ; it feems to fol- 


low, that the Earth multfecm cold tous, unlefs icbeby the communicated 
heat, or motion of fome extrinfick Agent, put into a degree of agitation, 
that belongs not to its nature ; and for the like reafon I think it not improba- 
ble, chat pure Earth fhould in its own Nature be colder, chan either pure 
Water or pure Air, fince the Earth being a confiftent Body, its component 
particles are at re{tamone themfelves, or at leaft mov'd with an almoft infi- 
nite flowne(s, whereas Wacer and Air being fluids,their component particles 


mult bein a reftlefs and various motion, 


and confequently be lefs remote 


From heat, which is a ftace wherein the vatious agitation of the minute parti. 


cles is more vehement. 


12. And if thofe, that plead for the Earth, haddeclar’d, that chey meant 
not che pure or Elementary Earch, but that part of the Terreftrial Globe, that 
is diftin& from che Sea, and other Waters, chat make ic up, and would have 
Farch in chat fenfe not to be che prinsum frigidum, but only the /wmmum fri- 
£iduns, pethaps they migltc have a better plea for their Opinion, than chey 
can urge for theirs, who contend for the Water or the Air, efpecially, if to 
countenance their Opinion, this memorable obfervation be added, which I 


have met with among thofe Navigators, 
that have had the greateft Experience of 
the Frigid Zone; for the Dusch, thac 
fail’d thrice to Neva Zembla, and once 
wintered there, affirm in cheir firft voy- 
age, that che highelt degrees of Cold 
are not to be met wich in the main Sea, 
where yet men are moft expos’d to the 
Operations of the Air,and of the Water, 
but eicher upon the Land or near ic. That 
accurate Geomerrician and Hydrogra- 
pher Fowrnier tells us, that in 1595. the 
Hoflanders being intercepted by. Icy 
Sholes in the ttraightof Weigats, and 
Meeting wich certain Afufcevites, de- 


It was not the Sea, nor the nearnefs 
unto the Pole, but the Ice about the land, 
that lett and bindred us (as 1 faid before) 
for that as foon as we made from the Landy 


. and pus more into the Sea, altbough it was 


much further Nortbward, prefently we felt 
more warmth, .and in that opinion our Pi. 
lot William Barenes dyed, who notwithe 
Randing the fearful and intolerable cold 
that be indur’d, yet be was not difcoxrae 
ged, but offer'd to lay wagers with divers 
of us, tbat by Gods kelp be would bring 
that pretended Voyage to an end, if be 
beld bis courfe North~eaf from the Novth 
Cape. Gesat de Veer in Purchas, page 
474 | 


manded of chem, whether thofe Seas were always frozen, and were anfwer- 


ed, that neither the Northern Sea, nor _ of Tartary did ever freez, and 


chat 
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that “twas only that ftraighe with the Sea, contiguous to the fhores of fone 
Bays and Gulphs, chat were frozen; and our judicious Author,not only adds, 
chat in effect all thofe that, fail into chofe parts relace, That all chofe Lumps 
Of Ice are {uch as have been loofened, and fevered from the Iflands, and the 
Rivers of the Sewsojeds and Tartars,buc adventures to affirm in general terms,. 
that ‘cis certain, the main Seas never freez, and chat tis but the confines, an 

- fhores of fome of them, that are frozen. _ 

‘13. That the water is the prisswms frigidums, the Opinion of Arifforle has 
made it to be, chat of the {chools, and of the generaltcy of Philofophers.But 
I canas little acquiefce in this opinion, as in the former, not finding it agree- 
able to what experience teaches us. : 

_14. For not to mention, that ic wouldbe very difficule to Prove, thae 
divers very cold Bodies, as Gold,and Silver, and Chryftal, and feveral o» 
ther fufible fones have in chem any water atall, towhich cheir coldnefs may 


with any degree of probability be afcribed ; norto urge the Arguments, thae 
fome Modern contenders fer the fupream coldnefs of the Air are wont to im- 


ploy ; noc (I fay) co infitt on {uch things, I fhall content my felf to make 
ufe of this obvious partusvev of Cold, chat in Rivers, Ponds, and other re~ 
ceptacles of water, che congelation begins ac the Top where the liquor is 
expos’d to the immediace conta& of the Ais, which fufficiently argues, chat 
the Air is colder chan the Water, finceitis able not only fenfibly to refri= 
eraceit, but to deprive ic of ics fluidity, and congeal it into Ice, whereas 
rf che water ic felfwere che prinswms frigidum, either it ought to be, atleatt as 
tothe mayor part of it, always congeal’d, or we may juftly demand a reafon, 
Why when it does freez, the glaciation fhould not beginin the middle, or 
ac che boteom, as foon as atthe Top, if not fooner. And our Areumencs 
againft che precedency ofthe water in point of coldnefs, may be ftrengthn’d 
by this, That frofts are wont to be hardeft, when the Air is very clear, and 
freeft from Aqueous vapours, whereas in ratny weather, wherein fuch va- 
pours moft abound, the cold is wont to be far more remifs: To which we 
may add, what we lately deliver’d from the obfesvation of Navigators, that 
_ even in the frigid Zone rhe main Sea, where yet the water is in the greateft 
mafs, and fo moft likely, as tvell as advantag’d to difclofe its nature, never 


_ freezes, though the Scraics, and Bays, and Gulphs be frozen over, which 


argues, chat che greateft degrees of Cold are rather co be affign’d to the Air; 

orto the Earth, than tothe Warer, which by che practife formerly menti- 

on’d of che Mafters of the French Sale Marfhes appears to be (when it is of a 

confiderable depth) fitter to preferve Bodies from congelation,than to con- 

geal chem, which inftance I the rather repeat, becaufe 1c feems to argue, thar 

the water is not fo much as difpos’d co receive any very tntenfe degree 
; co 
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eold at a remote diftance from the Air: for though Navigators tell us of eke 
pion: oer pieces of Ice, yet, as we have already elfewhere noted, we 
are pot bound to believe, chac che congealing cold has pierced any thing near 
fo much as that thicknefs amounts to from the fuperficies of the Sea dire@ly 
downwards ; for though it were no great matter if it did, ia comparifon of 
that depth of the Sea, which, though che water be naturally cold, the fharp- 
eft Air is unable to congeal, yet we have elfewhere proved, chac thofe thick 
maffes of Ice, are not folid and incire pieces,but rather heaps of many flakes, 
and other fragments of Ice, which running upon ene another, or fliding un- 
der one another, are by the congelation of che intercepted water (and per- 
chance half thaw’d {now ) as ic were, cemented together into mif- 
fhapen and unweildy maffes; which conje&ure agrees very well with chat 
oo of che Ingenious Captain fames, which he delivers in thefe 
words. | . _ 

Ut feldeme rasns after the middle of Seprember, but fucws, and that fxow will 
sot melt on the lands, nor fands: eAt low. water, whenit{news, (bch it doth 
wery often) the fands are all covered over with it, which the half side carries of@ . 
ficioufly (twice in twenty four bowrs) intothe great Bay, which s the common 
Rendezvous of it, . Every lew mater, are the fands lef clear to gather more to 
the increase of st, Thos dorh it daily gather in this manner till the laster end of 
Octob. sad by that time hach+s brought the Sea te that coldnef, shat a it (wows, 
the fuow will be upon the water in flakes, without changing its colenr but with the 
wind is wrought together, aad asthe Winter goes forward, it begins so freex. on the 
farface of it, two or three inches, or more in one wight, which being carried with 
the half tide, meets with fome obilacle (as it {oon bs ) and then st cr s,and - 
fo ruus upon it felf, that infew hours twill be five or fix foot thick; the balf tide 
Pill flowing, carries it fofaft away, thar by December it grown to an ssfini: 
awaltsphcacen of Ice, .Thus far this Navigator, co which I fhall add another 
paflage out of one of bis Countrymen (Mr. Mud/on) (famous for the Nor 
thern Difcoveries, that bare hisname) by which, added to what has been 
elfewhere deliver’d to the {ame purpofe, we may be invited to believe, thae 
the vaft Hills and Iflands of Ice, chac are tobe met with about the Srraits of 

eats and elfewhere, are not generated of the Sea it felf. /ts 10 enarwel (Lays 
Purchaf. 4b. 3. cap. 156 it: 579» he) what there is (0 much Ice in the Sea te~ 
wards the Pole, fo many Sounds and Rivers being in the Lands of Nova Zem- 
bla, and Newland to ingender it, befdes the coafts of Pecora, Ruffia, and — 
Greenland, with da, «4 by proof J find by wey Travel in thefe parts. 

%5. Butforall chis, I chink nor fit, as does che Ingenious Gaffendas, and 
fome others, to make the water indifferent, as toheat and cold. For, asI 
Sosmerly noted conceming the Earth ; : I muft now reprefent couching the 
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water, that, ferting afide the heat of che Sun, which is buc adventitious, 
where it does operate, and which leaves many vaft portions of thac Element, 
which ic does not conttantly reach, theinfemfible patts of water are muci 
- Iefs agitated, than thofe of our Senfories cemperately difpos’d, and confe- 
quently may in regard of us be judg’d cold. For though water being a Li- 
quor, I readily allow ic a various Motion of ics: component Corpufcles, (that 
being requifite to make a Body fluid, ) yer fuch an agitation, which is fuffici- 
ent for uidity, may be, and often is, far more remifs, chan that of che {pi« 
rits, Blood, and other liquors of fo hot a Sanguineous animal as Man, as we | 
fee, that Urine, though after it has been long omicted, i¢ continuesa fluid 
Body, yet ics parts are far lefs agitated, thamthey were, when ic came hor, 
and reeking out of che Bladder. : a | 
- $6. And upon chisoccafion, Efhall add, what by inquiry I have learg. 
ed, that (except the parts fomewhat near the fuperficies of the water, which 
the heat of the Sun, or che warmch of che neighbouring lower Region of the 
Air may give foms warmth to) the whole Bod y of the Sea is very cold ; for 
being very well acquainted wich one, that for fome time got alivelihood, by 
going down into che Bottom of the Sea, to fetch up what could be recever= 
ed out of fhipwrackt veffels,. I purpofely inquired of him, what cold he felt 
under water, and he morethan once told me, that though near the Tep of 
the water the cold were very moderate, yet when he was necefficated to de- 
fcend a great depth, he found it fo: great, that he could not very long fup.. 
portit; and particularly hecold me, thathaving occafion co defcend abouc 
twelve or fourteen fathom deep (which is nothing in comparifon of the depth. 
of many Seas) to faften ropes tothe Ordinance of a great fhip, that wasfome 
years fince caft away, near the coaft of one of che Northern Countries,though. 
the Engine that was let down with him fupplied him fo well wich Air, chae. 
he wis not incommodated in point of Refpiration, and though he felt no o~ 
therinconveniencies, chat might diffwade-histarrying longer, yet che cold: 
was fo great, andtroublefome, chat he was.not able to endure it above two 
or three hours, but was conftrain’d to remount to.a milder, as well as higher 
Region. I wifh’d feveral simes he had had with him a feat’d Weather-olafs 
(for ordinary: Thermometers would on that occafion have been unferviceable) 
to prevent fome liccle doubt, thac might be made, whether the inrenfe 
Cold he felt might not be only and chiefly in reference to his Body, which 
might be fo alcer’d, and difpos’d by this new Briny Ambient, as to make 
fuch a difturbance in che courfe or texture of hts Blood, as that which 
makes Aguifh perfons fo cold at che beginning of the fic, though the cem- 
perature of the Ambient Body continue the fame. But this is net the only 
perfon, chacfound the Sea exceeding cold, for J remember en [eu 
| | } ares 
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refates from the mouth of a Marfeillian Knight, that was over. a 
fser of the Coral-fifhing in the Kingdom of Twms, that having 2eEwais | ie 
upon that coaft lec down a young man, to feel, whether Coral 27007 Coy” 
were hard or foft, asit grew in the water, when this man was ¢ap, oe 
come about eight fathom, near the Bottom of che Sea,he felc it 

exceeding cold. To which we fhall add the ce(timony of a fober ofepbus A- 
Fraveller, Fofephus Acofta, whotellsus, That itis a thing ‘Sole tb 2 
remarkable, that in depth of the Ocean, the water cannot be is 9 i a 
bot by the violence of the Sun, as in Rivers ; Finally (he fubjoyns ) even as Salt. 
Petre (though it Le of the nature of Salt) bath the property to cool water, even fo 
we [ee by experience that in fone parts and havens, the falt water doth refrefh, the 
which we have obferved in that of Callao, where they put the water or wine which 
they drink, into the Sea in Blaggons to be refre(bed, whereby we may undonbtedly 
fxd, that the Ocean hath this property to temper and moderate the exceffive heat. 
For chis caufe we feel greater heac ac Land chan at Sea, caters paribus, and 
commonly Countries lying. near the Sea, are cooler than thofe that 
are farther off. By allthefe teftimonies, it feems to appear, that both in 
very cold Regions, and very hot, the deep parts of the Sea feem co be very 
Cold, the Sun beams being not able to penetrate the Sea to any great depth; 
for 1 remember, chat having enquired of the Diver I larely mentioned, 
whether he could difcern the ighc of che Sun at any great diftance from the 
furface of the water, he anfwered me, that he could not, but as he wene 
down deeper and deeper, fo he found ic darker and darker, and chat toa 
degree chat would fcarce have been expected in fo Diaphanous a Bady as 
Water ts. 

19. But this {ubmarine cold (if I may fo.call ir) though it be great and 
confiderable, is not foinrenfe, as to intitle water co be the primum frigidum, 
fince as cold as our Divers found ic at che bottom of the Sea, they did noe 
find it cold enough. to freez the water there, as the Air often does at the 
Top. ari | 

73. The next Opinion we are to confider, is chat of the Stocks of old, 
and adopted by the generality of Modern Philofophers, that are not Peripa- 
teticks, who affert the -4ir to be che primum frigidum ;. but being ere long 
more particularly to creat ofthe Temperature ofthe Air, we will: referve 
till chen to examine, whether ic be cold of its own nature or not; butin the 
Mean time, we (hall here take leave to. queftion, whether ic ought to be 
efteem’d the primuns frigiduns, For not to mention, that Ariftotle, and 
the Schools, with many other learned men, chink the Air fo far from being 
the coldeft of the Elements, that they reckon ic among the hot ones, be. 


eaufe 1 confefs.cheir opinion is not mine, not to reprefenc the. heat of the 
| Airc 
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Airinthe Torrid Zone; nor chat by the generalicy of Phifofophers, the 
upper Region of the Air, which is believed to make incomparably the 
greateft part of ic, is alwaies hor, and the lower Region is fo too, in com- 
parifon of che middle, though the coldnefs even of this is not perhaps un- 
queftionable, not to. urge any of thefe chines, Ifay, Ifhall in this place 
mention only two obfervations. 

19. Theone is that, which I lately reciced, touching the great cold- 
ne{s of che water in the deeper parts of the Sea, for “tis not eafie to fhew, 
how chis great cold proceeds from that of the Air, whofe operation 
{eems not (as may be judg’d by that liccle way chat frofts pierce into the 
moift Earth) to reach very far beneath che furface of che water, Cinfomuch 
that Gaprain Fames, who had very good oportunity to cry, allows not, im 
cafe the Icebe not made by accumulation, that the Froft pierces above cwo 
yards perpendicularly downwards from the furface of the water, even in the 
coldefthabitable Regions.) And this will feem che more rational, if we 
confider, that in cafe che coldnefs of the Sea proceeded conftantly from the 
Air, as fuch che cold would be greater near the furface, where tis contigu- 
oustothe Air, thanin the parts remoter fromit, and yet the contrary may 
appear by the paflages lately recited. | 

20. Butific be objeSed, that chis at beft can prove no more, chan that 
the Air is not the primum frigidum, nocwithftanding which, ic may be che 
fummum frigidum. For anfwer, I muft proceed co my fecond Argument, 

which will perhaps evince, that it is not that neither, for by the fame way o£ 
arguing, by which thofe I am now dealing with endeavour to prove che Air 
to be the coldeft Body inthe World, | thall endeavour to prove, that it is 
not fo: For their grand, and (as far as I remember) their only confiderable 
Argument is drawn from Experience, which fhews, that water begins to 
freez ac the Top, where *tis expofed to the Air; but to chis vulgar Expert- 
ment I oppofe that of mine, which I have often mentioned already co other 
purpofes, chac by an application of fale and fnow, I can make wacer, chac 
Would elfe freez atthe Top, begin to freez atthe Bottom, or ac any fide I 
pleafe, and chat much fooner than che common Air, even in a fharp frofty 
night, would be able to congeal it ;. and when in exceeding celd weather 
the Ambient No&urnal Air had reduc’d a parcel of Air purpofely included 
in aconvenient plafs, to as great a degree of condenfation as it could: I have 
‘more than once by che External application of other things, been able to 
condenfe ic much farther, which argues, chat “tis nocche Airas fuch, bur 
fome adventitious frigorifick Corpufcles (caking that cerm as I do in this 
Treatife in a large fenfe) chat may fomecimes be mingled with it, which 
produce the notableft degreesof cold, or upon whofe Account the Air pro- 
| uccs 
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duces them. And if chefe be duly applied, water will be congeafed, whce= 
ther Air comes to touch the furface of Itorno; nay, though Fodies, which 
the Air can never penetrate nor congeal any of their parts, be interpos’d, as 
may appear by the Experiments formerly mention’d of freezing water inclus 
ded in glafs bubbles, and fufpended in oil of Turpentine, and other uncon- 
gesled Liquors ; and it is worth caking notice of, by them that conclude the 
Airs being che primwnsfrigidum, from the waters beginning co freez at the 
Top, where ‘tis contiguous to the Air, chat it is there alfo where the Ice be- 
sins to thaw. | 
21. Pefidesthe chree Opinions we have hitherto examin’d, there isa 
fourth, chat juftly deferves to be ferioufly confider’d ; for the learned and in- 
genious G affendus is {uppos’d, chough I doubr how truly, tobe the Author 
of ic, and though according to his cuftom, he fpeaks warily, and not fo con- 
fidently of tc, yet in his laft wricings he much countenances it ; yet fome em 
minently learned men, aswell of our own, as of other Nations, have refo> 
lutely enough embrac’d it. According thento thefe, the congelation of 
Liquors, and the cold we meet with inthe Air, Wacer, and other Bodies, 
roceeds from the admixture of Nitrous exhalations, or Corpufcles intro- 
uc’d intothem : And as I have a great refpe& for divers of thefe mens per- 
fons, fo I like very well in there opinion,thac they donot afcribe the {upream 
degree of frigifactive Vertueto the Air it felf, but to fome adventitious 
thing, chicis mingled wich ic; buc whereas they picch upon Nitre, as the 
rand Univerfal efficient of cold, ¥ confefs I cannot yet fully acquiefce in that 
enenc. For though I am not averfe from allowing Salc-Petre to be one of 
thofe Bodies, that. are endued with 2 refrigerating power, and to be 
copioufly enough difpers’d through feveral portions of che Earth, . yet 
for ovght I know, there may benot only divers other caufes of cold, buc 
divers other Bodies qualified to be Efficients of cold, as well as Salte 
Petre. | 
22. And firft, if cold be not a pofitive quality, but the abfence of hear, 
the removing of calorifick Agents will in many cafes fuffice to produce cold 
Without the introdution of any Nitrous particles into the Body to be refrige- 
rated, But becaufe "tis dif{putable, whether cold be a pofitive qualicy or no, 
we will urge this Argument nofurther, cill che Controverfie be decided,and 
till chen, as ie will remain not improbable,we.propofe it as no other, but pro= 
ceed to rhe next, | 7 
23. Inthe fecond place, I fee not as yet any proof, that the great cold, 
we have formerly mention’d tobe mer with in the depths of that vaft Body, 
the Sea, efpecially when it is greater elfewhere, than nearer the Top, where 
the Air may better communicate its coldnefstoic, mutt be the etfe& of Ni- 
: | trous 
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trous Atoms, which muft certainly {warm in prodigious muleicudes to be ae. 
ble co refrigerate every drop and fenfible particle of fo Rupendoufly valt a Bo- 
dy asthe Ocean. Befides that I remember not to have found or known ic 
obferv’d, thac Nicre, efpecially in vaft quantities reaches near fodeep in 
the Earth, as thofe parts of the Sea, that are found exceeding cold. And 
as the halicuous part of Nitre is more difpos’d to fly up into che Air, than 
dive down into the Sea, fo we find no great documents of ics having its 
grtoffer and fenfible parts abounding in the Sea-water, fince the eva- 
porations of that leaves not behind it Salt-pecre, but common Salt. Bur 
thefe, though no light confiderations,are not chofe,chac moft weigh with me. 

24. For (in thenext place) Jam noc fatisfied with che Experiences I 
find alledged to prove, that ‘tis by Nitre, that che Air and the neighboring 
parts of che Barth, and Water (not to repeat the objections J larely borrow- 
ed from the Sea) receive their higheft degrees of Cold. Forwhen Caffen- 
dus and others telt us, thac’tis Nitre refolved into exhalations, that make 
the gelid Wind, which refrigerates all things ic couches, and penetrati 
incothe water, congeats it, this, J fay, come will feem precarious, until 
Gaffendus (or fome other for him) tell us, what Experiments they are 
(which he feemsin one place to intimate) that this new DoStrine depends 
on; for, 1 confefs, thac for my parc,l who have perhaps had more oppor- 
tunity to refolve Nicre, have feen no great feats, that the fteams-of it have | 
done, more than chofe of other faline Bodies in the produgtion of cold ; and 
the f{piricof Nicre, which is a liquor confilting of the volatile parts of chat 
refolved falc, not only does not (that I have obferved) appear to the crouch 
to have confiderably, ifac all, agreacer ative! cold, than that of divers o- 
ther Liquors, but feems to have a potential heat. For wherher or no the Ex- 
halations of Nicre be able co congeal water into Ice, 1 have formerly obfere 
ved, that che {piric of Nicre or qua forne will diflolve Ice into water, very 
near, if not altogether as foon as the fpirit of Wine ic felf, which inflamable 
Liquor is generally acknowledp’d to be in a high degree potentially hor. If 
Gaffendus did not mean {uch fteams of saeag fae as thefe which I have been 
Speaking of, it had not been amifstohave fignified what other kind of Cor- 

pufcles of refol¥ved Nitre he meant,without leaving his Reader 
GafendiPhy. to divineit; and if we may judge of other Experiments, which 
oe we lately took notice, that Gaffendus feems to intimate,by char 
qualitat iis reruM———memtc Adds quidem fortalfis pote, precipua frigoris femina, ( qua cone 
flant, potifimum ex frigovificis Atomis abive in balinstrum corporaque ips affinia, quande exe 
perimuy non exfolvi balinitrum, quin et peaetrande in aquam, ipfam congelet et univerfa a [fe 
costalta refrigeret, et abeundo in halitum creet gelidum fen frigidam ventum,fedres peadet ex 
wartis, qua nox polfunt boc loco commemorari, Expevimentss. 


which 
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which he fers down a lictle after, compar’d with that he had mention’d a 
liccle before : 1 am nor likely much to be convinc’d by them, but fhall rather 
be cempted to fufpeé&, that leamed man might be impos’d upon by others to 
Write that, as matter of faét, which he never had tried, and yet own not the 
having ic by reporc. For whereas he feems to fay, that diffolved Nitre min- 
ling ic felf with water, freezesit, and tharin Summer, yet I mut freely 
profefs, chat alchough fome other Learned Moderns teach the fame thing(buc 
without any Mans avouching it, that I know, upon his own experience) I, 
who am no itrange; to Nierous Experimenrs,have never been able ro produce, 
or fofortunate, as to fee any fuch effe&, and ‘tis fomewhat ftrange to me, 
shar Chynsif?s, who make {uch frequenc folutions of Nitre, and oftentimes 
wich lefs water, than is fufficient co diffolve ic all, fo chac by confequence 
the proportionof the Nitse to che Water, mufthave run chrough almoft all 
the poffible meafures of proportion, fhould never fo much, as by chance (as 
J canhear) have obferv'd any fuch matter: and thac which makes me thus 
interpret Gaffendss his meaning, (though in one of the two paffages, wherein 
he fers down this Experiment, he mentions alfo {now, or ice to be added to 
the Nicre) is, chac inche firft of chofe two paflages, he afcribes the conge- 
lation to Nicre alone, without {peaking of either ice or fnow; andin the o- 
ther place, not only his words feem to im- 
port, chat notwithftanding the addition of the ah Pro Quomedo ee 
other ingredients, the Corpufcles of the Ni- (7, sitter modum ade” firgtten 
cre expiring out of the mixture, and penetra- reddere imo, et per aftatem etiam 
ting into the water,are they that make ic freez, congelare dum nitrum nivi glaceive 
but che Exigence of his difcourfe feems to re- idle ee ee 
uiré {uch an interpretation: for to fay, 1¢ is SA7P0M MTs TPaIe preter 
de Corpufcles of the Nicre, thac aa.) hare oe Rey ont eyacer oreo 
bour’d in the ice or fnow, chat freez the wa- 
ter they invade, is no betrer than to beg the Queftion. For befides that, he 
ought to prove, that chere are malticudes of the Corpufcles of Nitre, lodg’d 
in {now and ice: Befides this, | fay, fince thefe two Bodies are faid to be 
water before they were congealed, to grant what his Expltcatton fuppofes a- 
bout ice and fnow, is co grant in effeét, that Nitre alone (without ice of 
{now ) can turn acer into ice, which is the thing thac Experience warrant- 
ed us lately to deny ; and if chis be all, chat is meant by the Fxperimentc,the 
mixing of Nitre with che ice, or the fnow, will fignifie very little,co evince 
what fhould be proved. For, if inftead of Nitre you take Sea-falr, or the 
fpiric of Salt, may, che inflamable parc of Wine, the Fxperimenc will fucs 
ceed 5 and yet I think Gaffendus would not have the Corputcles of thefe Bo 
dies tobe frigorifick, like-chofe of a which yet they may be prov’d . 
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be by che fame Argumenc, whichis imployed to thew, that the Corpufcles 
of the Nitre,which is added as a diltiné ingredient to the ice,or to the fnew, © 
are che Hificients of the Congelation, _ 

25. Having chus examin’d Gaffendus his Experiments, we will now, as our 
nexe and laft Argument touching chis fubjeét, fubjoyn our own, as far as 
we 7 find any of them among our notes, fome of which follow in thefe 
words. | 

26. { As cold as they think Salt-petre to be, who teach its Spiricuous 
parts to be che Grand and Cacholick efficients of cold, yet we found, thae 
it would diflolve ice readily enough, as well as Sea-falt, Gc. are wont to 
do, as wwe colleéted from this, That roch’d Petre mingled with ice, would 
freez the vapours wandering in the Air, tothe outhide of the fingle Vial, 
wherein we made the Experiment, which che ice alone would not have done, 
and having placed fome groffer beaten Nitte (of che fame parcel) in lictle 
heaps here and there upon plates of ice,we manifefily found chem to fink into 
the ice, which argued their diflolving ic ; and having put fome of ic upon a 
thick and fmooth piece of ice, we found, thac is had pierc’d a hole 
quite throughirc, whileft che furrounding parc of the ice remain'd of a good 
thicknefs. | | 

27. { Wetook a large fingle Vial, almoft full of water, and put it into 
as much roch’d Petre, as by keeping ic a good while by che fires fide, we 
could diffolve in ic, of which one mark was, chat chere remain’d a preccy 
deal of Sale intire ac che Bottom of che liquor, this being expos’d tothe Air, 
curing an extreamly fharp night, and a good part of che day, che folution was 
frozen fo hard to the very Top of the liquor, chat having broken the glafs,we 
could hardly break the included mafs. But acthe Botcom there appear- 
ed fome liquor, with Chryftals of Nicre well figur’d, char feem’d to have 
fhot ; ic, and argued the Water to be fufficiently impregnated with che 
Sale. | . a. 

; 28. [ As for chefpiricuous pares of Nicre, fo far forch as cheir temper, 


as to heat or told, can be jude’d by diftilation, and by Weather-glafles, 


they are not 2éwally more cold chan fomeother Liquors, and appear rather to 
be potentially hoc, than cold, at leatt chey feem indifpos’d ro cum water into 
ice, fince we have tri’d, that the {piric of Nitre will readily enough turn ice 
into water |. . | | 

ag. Thefe three foregoing notes fhew, that Salc-perre is no fuch wonder- 
fully cold Body, but chac there are others colder, as being able to freez tva™ 
ser, which Nitre could not congeal. Nay, they manife(t, chac Nicre,which | 
is {aid to be the efficient of ice, does thaw and diffolve it, and fo feems at 
leaft in reference to it, tobe racher hot chan cold, - 
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30. I fhaill add now one note more, to fhew ic does not always make wa 
cet fo much as equally cold with the common Air; the Experiment J find 
thus recorded. | 

31. | We took afeal’d Weacher-olafs, and by a little pulley faftned toa 
frame, {ufpended it in a folution of roch’d-Petre, as {trong as we could make 
ir, without hear, as appear’d by a precty Quincity of Nicre, that had conti~ 
nued fome days undiffolved in che veffel, which was a Beer-glafs, with a flac 
Bottom. Afcer che Ball of che Weacher-glafs had been fufpended in this li- 
quor, cto try; whether the Ambient Air were not ar this time colder than 
the Liquor, (it being a cloudy and windy day, and beewixe che hours of 11, 
and 12.) though both the Weachereglafs and ic, had flood fome days in the 
fame place. I lifced up the glafs out of che water bythe firing ic hung by, 
thac I might noc touch ic wich my warm hands, and found the Liquor in the 
plafs to defcend by degrees, about two divifions (which were eights of an 
inch) and then by the ftring lifting up the Weather-glafs, and putting again 
che folution of Nicre under it, the included Liquor was impell’d up again 
two divifions, and fometimes two divifions and a half, for to fatisfre my {elf 
the more fully, I repeated che Experiment feveral times, and obferved,that 
the included liquor ufually afcended the firft divifion,fo faft, chat the eye could 
perceive ics progrefs, and that che afcenc sie che immerfion in the diffolv’d 
Nitre was difcernably quicker, than the defcent upon the removal of the 
Weaher-glafs.into che open Air, though the fpace both of the one and of the 
ocher were about, eicher cwo divifions, or two divifions and a half. ] | 

32. Ificbe here demanded, what chen I think of the frigifaétive Vertue 
of Nicre, I mutt anfwer, chat I have not yet fully facisfi’d my felf concern- 
ing it; but thus much I am nor willing to deny, Thac among divers other 
Bodies, that upon feveral occafions exhale from the Terreftrial Globe, thofe 
Corpufcles that are of a Nitrous Nature, may be for che moft part well qua- 
lified to refrigerate the Air, and I am not indifpos’d co think, chat there may 
be ftore of lictle faline Bodies of kin to Nitre, chat (efpecially at certain ~ 
. times) rove in great multicudes to and fro,in fome parts of che Acmofphere; 
buc chat chis aerial falc, which fome moderns call volatile Nitre, fhould be 
true and perfe& Salc-petre is more than Tam {ure of, and that this Salt alone 
fhould be che fummum frigidum, is more than as yet 1 am convine’d of, efpe- 
cially, fince, for ought I know, there may be in che bowels of the Earth, 
(whence I havefeen many concretés dige’d out, whofe very names and out- 
fides ate for the moft part unknown, even to Chymiits chemfelves) divers 
other Bodies befides Sale-pecre, whofe fteams may have a power of refrige- 
rating the Air, as great in proportion co their Quantity, as thofe of Salc~ 
petre ; and fince common fale in aon placiations, is found co coope- 
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race as powerfully, as Salc-petre it felf, and fince icis undeniably a Body, of 
which there isa vatt quantity in-che Terreftrial Globe, and which by -reafon 
of the Sea, where it abounds, is exceedingly diffus'd, I fee no great reafon, 
why we may not as Well efteem chat kind of Salt among the Carholick effids 
ents of Cold, and the rather, becaufe chat the {malleft Corpufcles, our eye 
difcerns of Seaefalt,. are wont to be, (chough.not exactly) of a Cubical fi ure, 
which is chat figure, Philopones informs us,the great. Demsocritus of old (juft- 
ly admir’d by Gaffendus). alfign’d to the Atoms of cold, whereas, according. 
to Gaffendus himfelf, the Corpufcles of Nicre, at tea(t as far as fenfe his ine 
form’d us, are nor the. moft conveniently fhap’d to produce cold,.. fince he 
labours to fhew, that che figure of frigorifick Acoms 1s to.be Tetrahedrical or 
Pyramidal, whereas the Chryttals, or Grains, great or fmall,into which good 
Salt-petre fhoots, are wont to be Prifmatical. having. their bafe Sexangular ; 
but co return to what J was faying, concerning the congealing of. « ater, with 
ice, I fhall fubjoyn, that the fame Experiment countenances my conje&tue 
ting, that ofcencimes it may not be emanations of one Salt, or other Body, 
buca peculiar and lucky conjunction of thofe of two or more forts of them, 
chat produces the intenfe degree of cold, aswe fee, thatice and {now-theme- 
felves have their coldnefs advanc'd (as to its effects) by the mixture either 
of Sea-falcar Nitre, or fpirit of Wine, or any other appropriated additas 
ments. Nay, I may.elfewhere have occafion to fhew, chat aétual Cold may 
~ be manifeftly promoted, if not generated, by the addition of a Body chat‘is 

not aGtually Cold, Bur co all chis 'muft add, chac I doubt whether any of 
thofe faline or Terreftrial expirations; either fingle or conjoyned, be the ad- 
equate caufes of cold, fince, for ought I know, there may be other ways of 
producing it, befides che introduction of frigorifick, whether Atoms or Cor- 
pufcles, of which we may. have.occafion to take fome notice hereafter. In 
the mean time, having difcours'd thus long againft the admitting a primun 
frigtdum, I chink it nat amifs to take notice once more, that. my defign in 

laying the Scepsick on this fubject, is not fo much to reje& other mens pro- 
Eble opinions, of a primuns frigidum, as abfolucely fa//e, as ‘tis to give. am 
account, Why I look upon.them, as donbifel,, 
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Tirte XVIIE 


Experiments and Obfervations touching the Coldnefs and 
Temperature of the Air. | 


t, ¥ Have fhewn in the former Se&tion, chat the Air is not the Priam 
Frigidum, but yet I cannot readily yeild my affent to che Opinion of 


the learned Gaffendus, and {ome others, (who have written before and fince 
Bim) chat the Air is of it felfiniifferent, chatis, neithes cold, nor hot, but 


as ic happens to be made, either che one or the other by externa) Agents. For 
if we take Cold in the obvious and received Aceeption of the word, that is, 
for a Quality rehitive to the fenfes of aMan, whofe Organs are in a good or 
middle Temper, inreference to'Cold and Heat, I am hitherto inclinable to 
think, that we may rather attribute Coldnefs tothe Air, than either Hear, 
or a perfe& Neutrality as to Heat and Cold. For to make a Body cold as to 
fenfe, ic feems tobe fufficient, that its minute Corpufcles do lefs agicate the 
fmall partsof our Organs of Feeling, than they are wont to be agicared by the 
Blood, and other fluid parts of the Body ; and confequencly, if fuppofing 
the Air devoid of thofe calorifick and frigorifick Atoms, to which the learne 


. Men, I wasnamimg, afcribe ies heat and cold,. it vould confticute a fluid, 


which etcher by reafon of the minutenefs of its parts, or their wane of a fufficie 
ently vehement motion, would lefs affe&t the fenfory of Feeling, than the 
mncernal liquors, and fpirits of the body are wont todo, and fo it would *p- 
pear actually cold. Nor is itneceffary, chat all liquors,much lefs all fluids, 
fhould be as much agitated: as the blood and vital humors of a humane body, _ 
as we fee (to omit what in the la(t Se&tion is mention’d abouc newly emitced 
Urine, and to skip other cbvious inftances) in thofe Fifhes and other Ani- 
mals whofe Blood and analogous Juices are al-ays,and that in che ftate, which 
pales for their natural ftate, a@uaHy Coldtoour Touch. And I fee no fufe 
ficient reafon, why we fhould not conceive the Air even inits natural flace, 
(at leaft as far forch as ic can be {aid ro have a natural ftate) to be one of the 
number of cold Fluids. For as tothe main, ifnot only, Argument of Ga/- 


feudus, and others, namely, That, as we fee the Air tobe eafily heared by 
the 
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the Adtion of rhe Sun, or the fire, fo we fee it as eafily refrigerated by ice, 
and fnow, and Northerly winds, and other Efficients of Cold, and that heat 
and cold reigninit by turns inSummer and in Winter: This only proves, 
what I readily grane,chat the Air ts eafily fufcepcible ac feveral times of both 
thefe contrary Qualities, buc it does nor fhew, that one 1s not more conna~ 
curalroir, than the other, as we fee, chat che water may be eafily depriv’d 
of its fluidity by the circumpofition of fnow and fale, and reduc’d to be fluid 
again by the Sun, orthe Fire ; and yet according tothem, 4s well as co o- 
thers, fluidicy, not Firmnefs, 1s chenacural quality of water, Buc his is 
northat, which I lay moft weight upon, for 1 coniidered, chat ie is manifett 
and acknowlede’d by thefe learned men chemfelves, chat the heat of che Air 
is adventitious to it, and communicated by the beams of the Sun, or of the 
Fire, or by fome other Agents naturally produétive of heat, as well in other 
Bodies as the Air: And ‘tis alfoevidenc, chat upon the bare abfence, (for 


“ought elfe chat appears) of the Sun, or Extinion of the Fire, or removal 


of the other caufes of heat, the Air will, asic Were of ics own accord, be 
reduc’d to Coldnefs. Whereas, thac there are {warms of frigorifick Acoms 
diffus’d through che Air, from which all ics coldnefs proceeds, is bue an Hy- 
pothefis of their own, far fron being manifeft in it felf, and not hitherco,thar 
I know of, prov’d by any fic Experiment or cogent reafon. And though in 
fome cafes I am not adverfe to che admitting fuch Corpufcles, as may in a 
fenfe, be ftil’d frigorifick, yet I {ee not way we fhould have recourfe to 
them in cafes where fuch a bare ceffation, or leflening of former motion, as 
may eafily be afcrib’d co mantfeft caufes, may ferve the turn, as toa Senfible 
(for I now confider not che caufes of the Intenfer) Coldnefs in the Air, with- 
out taking chemin. And the opinion, | incline to,: has ac leaft this advane 
tage, that che Air feems to be as rightfully cerm’d cold, as Iron, Marble, 
Mercury, Chryftal, Salt-petre, and fuch other Bodies, which men unani- 
moufly look upon as fuch, chere being none of thefe to which che Argument 
imployed again(t che coldnefs of the Air, is not applicable, fave that the Air 
being a fluid of a loofer and finer Texture does fooner receive, and lofe the 
impreffions of heat and cold, And yetifa Block of Marble, for inftance, or 
an Iron Bullet were remov'd into one of thofe empty fpaces, that Gaffemdus 
and fome others fuppos’d to be beyond che bounds of this world, I fee noe 
why it fhould not be rather cold, than either warm, orina ftate of perfe& 
Neutrality : Since when the Corpufcles of Heat, and chofe of Cold kad exe 
tricated themfelxes, and were flown away into the neighbouring Vacusuns, 
the component Particlesof the fone or metal, whofe implicated Texture 
would hinder their Diffilicion, remained much fefs agitated chan our Organs 
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of feeling are by the warm blood and fpirics, chat vivifie them, muftif ap- 
lied to thofe fenfories, appear Cold. 

2. I fhall not upon chis fubject (pend any farther difcourfe, fince perhaps 
the difpuce,either may de, or at lea(t may eafily be made Verbal: For in cate 
thofelargue with, fhould fo explain their opinon, as not to deny, that in 
its own nature the Air, left to its felf, may be reputed Co/d in reference to 
the fenfories.of men, whoare Warm animals: Bue fay, chat neverthelefs, 
comparing ic indefinicely to ocher than humane bodies here below, ic is fo eas 
fily fufceptible of both che contrary qualities, that neither of chem feems 
predominant init ; and chat when it ts confiderably either cold or hot, ic is 
made fo by adventitious agents: I fhall not much contend wich chem, efpe- 
dally if it can clearly be made out, chat there are great quantities of fuch 
cold {pirics, as Cabeus and Gaffendus {uppos’d co be univerfally produétive of 
cold (more or tefs) inall bodies, where they get admiflion; buc of thefe 
cold fpiries more perhaps elfewhere. Our principal bufinefs in this Se&tion 
being to deliver Experiments and Obfervations, and becaufe we fhail mention 
bur few of the former fort, we will difpaech chem firft. 

3. [November the 20. 1662. we took a Weather-elafs fill’d t6. a conve- — 
nient height wich well reQtifi'd fpirit of Wine, and Hermetically Ceal’d, this 
we inclos'd in a glafs Recetver of a Cylindrical form, of about cwo inches 
Diameter, and about a foot and a half high, and having cemented on the Re- 
ceiver, we fer ic alone for fome hours, thacic might perfectly cool. Then 
drawing out the Air, and watching icmarrowly, we obferv’d, chat che li- 
quor in the Weather-glafs defcended a little, though but a very little upon 
the firft Exfuction of the Air, and alittle chough ic feem’d fomewhat lefs, 
upon the fecond, but afterwards we did not find tt fenfibly co defcend. This 
fubfidence of the liquor in all amounting to about the length of a Barley corn, 
we acrribured co the ftrerching of the glafs by chefping of che included Air, 
when the ambient was withdrawn, and accordingly upon our allowing a Re- 

refs to the excluded Air, we {aw the {piric in the Thermometer, rife about 
Pale a Barley corns length to the place whence it began to fubfide. A frerwards 
we fuck’d out, and let in the Air of che Receiver, as before, with like fuc- 
cefs, as to the defcent and remounting of che liquor. 7 

4. N. B. Wetri’d with avery hot Handkerchief appli'd in a convenient 
place to the outfide of the Receiver, whether che included Weather-elafs 
Would receive impreffions from it, the Air, chat was wont to be inrerme- 
diate, being remov’d ; but we did not find the liquor in the Weather-elafs 
fenfibly to fwell, eicher by this way, or by cafting upon 1c che concencrated 
beams of a candle traje&ted through a donble convex glafs. But when the Air 


Was readmitted into the Cavity of che Receiver, then the fame asst 
| chief, 
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chief, heated afrefh, and applied; made che foirit of Wine fenfibly, though 
‘but little mere, toafcend : OF which yet it feem’d fomething difficult=by 
reafon of the Nicety of che Experiment to eftimate with any thing of certain~ 
cy the Caufe.] So thac upon the whole matter, cill the Experiment be re- 

eated in Airs of differing tempers, toverifie whether ‘twas the withdraw- 
ang of the wonted preffure, or the recefs of the fubftance of the Air, chac 
made the liquor included inthe I hermofcope fubiide, and cill che }.xperi~ 
ment be repeaced with the further obfervation of other circumftances(which 
reiteration ofthe Trial we intended, buc were by intervening accidents hin- 
dred) the recited Experiment will not afford much more chan good hints to- 
wards the Difcovery of the femperacure of the Air. 

. have *elfewhere caken notice, that Air incladed in 
Veffels fufficienely ftrong and wellclos’d, was not fes/ibly or ar 
leaft not confiderably condens’d by Cold; but when the Air 
| was not fo included, as not to be in fome part or other expos’d 
to the preffure of the outward Airor Atmofphere, it would then by a degree 
of Cold, capable to freez wacer, he manifefily reduc’d into a lefs room. But 
how mach ents Contraction or Condenfation of the air may amount to, I did 
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not there fubjoyn, nor has che meaftring of it been, that I know of, attempt-. 


ed by anyman, Wherefore we thought fit to indeavour fomething in chis 
kind, of which we fhall annex a brief account, whereby ic will appear upon 
the whole matter, chat in che Climate, we live in, the Cold does noc 
fo eouactanly condenfe the Air, as moft men feem to have hitherto 
imagined. | 

6. And firft, ic will not be amifstointimace, that among other ways we 


tried to meafure che fhrinking of the Air by fealing ic up in glaffes furnith’d: 


with long and very flender ftems, chat by breaking off the tips of thofe glaf- 
fesimmers’d under water, when by the Cold Air ofa frofty night, or che 
Circumpofition of fnow and falt, the included Air was highly. refrigerated, 
the water might (by the preffure of che Acmofphere upon it) be impell’d 
into the Cylindrical cavity of che broken glafs, and by ics greater or leffer 
Afcene cherein fhew, how much rhe internal Air had been made to 
fhrink upon the account of the Cold. But this way, for reafons too 
long to be here deduc‘d; we found troublefome and difficult to pra- 
Gtife wich any thing of certainty. Nor did we ever; thac I remember, 
by this way bring che refrigerate air to loofe above a 30, part of its former di- 
menfions. 

7._We would have cried alfoto meafure the Condenfation of the Air by 
the afcenc of water into rhe ftem of a Bolthead, fo invented, thac the ori- 
fice of the ftem might be under the furface of the water; and the Bolthead 


kepe 


fon 


the Refrigeration of.the included Air by the bare cold of che external : ) Yer 
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‘kept creed. But this way we difapproved, becaufe it was likely (and in- 
deed we. found ic foby experience) chat the external Air would firft freez 
aie 2 gg of the water centain’d in the ftem, and thereby hinder 
its aicent, perhaps occafion the burfting of the lower part of the faid 
ftem. | a : 
8, Wherefore though for wane of a fufficient. Quantity of fome fiquor, 
that wouldneither freez like water, and aqueous Bodies, nor congeal like 
common oy!, and the like un&tuous Juices, we found it for a while fome- 
what difficult co praétife the Experiment, yet bethinking our felves of the 
indifpoficion that Brine has to Congelation, we made fo ftrong a Brine 
with common Safc, that wich ic (and as 1 remember, with oyl of Turpen- 
tine alfo, of which we chanc’d to have fome quantity by us) we made divers 
Trials, of which I had two among eur Collections, which we {hall here 
fubjoyn, whereof the one informs us, thatan Ege being invetted into fale 
water, the Gold ofa frofty might made the Air fhrinkin the Pipe near five 
inches ; and the other (which is the accurateft I meet with among my Col- 
le&tions) gives me this account, That Fanwary the 29. the Air extended 
into 2057. fpaces, was by the cold of the fharp and frofty night contraéted 
Into 1965. fpaces, fo that tn extraordinarily cold weather, the molt we 
could make the Air lofe of 1ts former dimenfions by the additional Cold of 
the Acmofphere, wasa22.part, andalictle more than a third : And chis 
was che greateft condenfation of che Air, that we remember our felves to 
have obferv’d, — we were fo careful, as after we had placed marks, 
where the incongealable liquor reach’d into the pipe, chat when the intere 
nal Air was expos'd abroad to the cold, we caufed fervants to watch, and 
from time to time to take notice (by placing marks ) of che various afcents of 
the liquor, efpecially-early in the morning, left we fhould omic taking notice 
ofthe greateft contraction of the Air,which omiffion(by reafon that the Cold- 
nefs of the ambient Air does oftentimes begin to be remitted before we can 
feel it co be fo) is not eafily avoided without watchfulnefs. | 
But having thus obferv’d the Condenfation of included Air by the 
natural and unafitted Cold of the external Air, we thought fit to profecuce 
the Trial fomewhat further, and in regard we conceiv’d the Cold of a mixe 
ture of {now and falt to be far more intenfe, chan chac ef, the meer ambient 
Airalone, we endeavoured to meafure, as near as we could, how much the 
one exceeded the other: And though we found, that by profecuting the 
lately mention’d Trial in the Glafs-Ege by che apptication ef ice and fale to 
the Ellipeical part of the veflel, che liquor rife by our Eftimace near four 
inches more (than thofe five which it had rifen already, ‘upon the account of 


by 
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_ by profecuting the otter: Experiment (made the 29. of Tameary) at the fame: 
time, when we were making it, we did femewhat more accurately deter- 
- Mine che maccer.. Fors by applying ice-and fale to che outfide of the veffel, 
we found, thac the included Air was contra&ted from 1965. (paces, to 
which che Cold of the ambient Air had reduc’d it, into'1 860. {paces, fo. 
that the Circumpofition of ice and fale did as much, nay fomewhat more: 
condenfe it, afcer the meer Cold ofthe external Air had. contracted it as 
. faf asic could, chan the bare, though intenfe, Cold of the ambient Air 
could condenfe it at firft, and the greatelt degree of adventitious Cold we- 
were able co give by che help of nature or of arc, did not make che Air exe. 
pes'd to ic, lofe a full cench pare of ics former Dimenfions::on which oc- 
cafion it may not be unworthy obfervation, That there is no greater Difpariey- 
beewixe che proportion in which the Cold was able to condenfe the Air, and: 
thas wherein che Cold was able to expand water. 

Yo, This is all chae at prefem, I think fic to fay concerning the intereft 
that Winds may have in the Temperatare of the Air. And therefore 1 wilh 
now praceed to cthafe acher particulars, wherewithI noc long fince faid,. 
that I incended to clofe up this Se&tion ; and I might on this occafion fubjoyn. 
many things, bur partly hafte,. and partly.ocher confiderations will cenfine- 
a to thofe,. that relace co che effe&ts of Cold upon the Air in-a more genes 
ral way. | 

1m) 6 And firft, we will obferve,. thas Cold may hinder in an: almoft ine 
credible meafure, the warming operation of the Sun upon the Air, noc only 
in the hasteft pare of che Day Gor that may fomerimes happen, even in our: 
Glimate ) but as feveral times of che Day, even in the heae of Summer. 

33. J remember J once accidentally mec with an: intelligent and fober 
Gentleman, who had feveral cimes fail’d upon the frigid Zone, and though: 
an intervening accident {eparated us fo fuddenly, that I had not opportune 
ty to obtain from him che refohutien of above two or three queftions ; yee 
this I learned of him bebonging to our prefent purpofe, That by the help of 
@ Journiat he kept, be call*d co mind, that upon the coalt of Greenland he 
had obfery’d ic to fnow all Midfummer night, which affirmation of fo credi. 
ble a perfon, imboldens me toadd fome other relations, which I thould: 
tlfe have {crupled at. 

53. Mr. Logan an Enelifh Merchanc, that Winter’d ac Pecova, one- 
of the Northern Towns of 4¢nfcovy, relates, that being there at a greac: 
Salmon-fithing, chere hapned about the clofe of Asgwit (whichin many: 
Countries is wont to be the hotceft time of all the year) fo ftrong a Frof, 
which lafted till che fourth day, Parchafe lib. 4. pag. 542. That the Oxceras 
wee froxen ever, and the les driving inthe River toand again, brokg = the- 
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Nets, Jo that they got no Salmon, no net fo much asfor their om Vitluals, 
ge ~=6Captain G. Weymonth mentions, chat in Fudy, chough he was not 
‘near the Latitudeof Nova Zembla, much lefs of Greenland, yet failing in 
a thick fog, when by reafon of the darknefs, ic occafioned, Parchafe pag. 
S11. he thonghs good to take snfome of his fails, when his men cane te band 
‘them, they found their Sails, Ropes, and Tacklings fo hard froxen, that it did 
(fates he) feens very firange nnto um, being in the chiefef time of 
Sumner, a Thefe voye 

ts. In che fifth Voyage of the Enelith to Cherry Jfland, ages are exe 
which lies betwixe 74. and 7,5. degrees of Latitude, they : 
obferv'd, that the wind being #t North-ealt uponthe 24. of ‘hale ib. " 
July, lefreex'dfohard, that the Ice did bang on their clothes. s)° oat peipy 
And inthe feventh Voyage (which was made three years af- iz pag. $60. 
ter) to the fame Hland, they mention, Parchafe pag. 564. — 
thaton the 14. of Fwly he wend being Northerly, they had beth {row and 


16. The next ching that we fhalt cake notice of, is che degree of Cold, 
which the Efficient caufes of that Quality, whatever they be, are able to 
produce in the Airs but of chis we muft not here treat indefinicely, the 
ftrange effefts of cold upon other bodies being moft of them produc’d by the 
imervention of the cold firft diffus’d in the Air, and thofe are treaced of ina 
diftin&t SeGtion, wherefore we fhall now give two or three inftances of the 
{adden operations Of the Cold harboar’d in the Air, 

The formerly mention’d Englifh Antbaffadof into Rafie, Dr. Fletcher, 
gives us two inftances very memorable toour prefent purpofe. Parchafe pag. 
415. when you pafs (faies he) ont of a warm Room sate 4 Gold, you will fen- 
Soly feel your breath to wax'flark, and even fisfing with the cold, asyon draw it 
tn and ont. So powerfully end nimbly dees the intenfely refrigeraced Air 
work upon che Organs of refptration. 

{And whereas a very credibleperfon, new chief Phyficiancothe Ruffian 
Emperor, being ask’d by me concerning the eruch of what is reporred, fomes 
times to happen at Afs/co, and is reputed the eminenteft proof chat is. readi- 
dily obferwable of che extreme coldnefs of che Air, affur’d me, chat he him 
felf {aw the wacer thrown up into the Air, fall down actually congeal’d inte 
ice: Dr. Fletcher confirms this Repore. For] our Ambaffader alfo faies, 
Parchafe pag. 414. That the fharpne/s of the Air ahi judge of by this, for 
that water dropped down, or caff up snto the Air congeal a into Ice before it come 
togrosnd, And Fremember, chatinquiring about che probabiliry of {uch 
Relations, he anfwered me, That being at the famous Seige of Smolenske 
an Rafia, he obferv’d.te co be fo sag cold in che fields, that- his — 
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tie would freez in falling betwixe his mouth and the ground, and thar if be 


fpic againfta Tree, or a piece of wood, it would not itick, buc fall to. the 


foot Of ite | Pe 
_ 17. Among the Phenomena of Cold, relateing to the Air, I endeam 
vour’d to obferve, whether upon the change of che Weather, from warm or 


mild, co cold and frofty, theze would appear any difference of the weight —— 


ofthe Acmofphere by its being plencifully furnith’d with anew ftock-of {uch 
frigorifick Corpufcles as feveral of che modern Philofophers afcribe its cold. 
nels to, buc thougla | feveral times obferv’d by comparing 1 good Barometer 
(and fometimes alfo unfeal’d Weather-elafles furnifh’d one with a tin&ed 
Liquor, and the other with Quickfilver) with a good feal’d Weather. clafs, 
furnifhed with pure fpiric of Wine, thac upon the coming tn of clear and 
fro{ty weather, the Atmofphere would very early appear fenlibly heavier 
than before, and continue fo, aslong as the cold and clear weather Jafted 5 
yet by. reafon of fome confiderations and Trials, thae breed fome fcruple in 
me, I refer the matterto more frequent and lafting obfervations, than I 
yet have been able ro make, ini which ic will concern chofe that have a mind 


to profecuce fuch Trials, not only to confider, whether or nothe increafed . 


gravity of che Acmofphere may. not proceed from fome other Caufe, than 
the coming of frigorifick Atoms intothe Air; bur co have a {pecial care, 
that their Barafcopes be more carefully freed from the Air, that is wont. co 
lurk in. Quickfilver itfelf, as well as other Liquors, than thofe in-the ma- 


king of the Torricellian Experiment, Tubes ufually are, left chat Air ger-- 


Ling up into the deferted. parc of che Tube, do by its’expanfion and. contrae 
&ion, obtain an unfufpeSed incereft in che rifing and falling of che. fubjaceng 
Mercurial Cylinder, and foimpofe. upon them.. . 

18. . Anocher Effeé chac rhe Cold efpecially in Northern Countries has 
oftentimes upon, the. Armofphere, is, the making the Air more or lefs 
clear than ufually ir is. For in the Northern Voyages, the Seamen fre« 
quencly complain of thick and lafting Fogs, whofe caufes 1 fhall not now 
confider, but fome help to gnefs at chem may be given by what we are about 
soadd, namely, chacic. very frequently happens on che contrary, Thae 
when che cold is very intenfe, the Air grows much clearer than. at other 
fimes, probably becaufe the Cold by condenfing precipitates the vapours, 
that thicken the Air, and by freezing the furface of the earth; keeps in.the 
fteams, that would elfe.arifecothicken che Aire Norto difpure, whether 
ic may not alfo (omewhat reprefs. the vapours, that would be ‘afforded by rhe 
water ir felf, fince fome of our Navigators obferve, that even when it was 
not cold enough to freez the furface of the Sea, it would fo far chilland ine 
frigidate ic, shat the {now would lie on it without melting, ; 
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- ¥g: Tremember a Swedifh extraordinary Ambaffador, and a- very kno-vin$” 
perfon, whom] had the honour to be particularly acquainted wich, woul 
fay, hen he {awa frofty day accompanied with great clearnefs, thar ic chen 
look’d like a Swedifh winter, where when once the fro‘ly weather is ferled, 
the sky is wont for a very long time to be very ferene and pleafint, and here 
in Eng/and we ufually obferve the fharpeft froity nights to-be the cleareft. Buc 
‘toconfirn our Obfervation by avery remarkable initance, I thall borrow i 
from a Navigator very curious of Celeftial bfervations, which circumt{tancés 
J mention co bring tbe greater credit to the following obfervation of Captai 
s, Which in his Journal Pag. 62. is chus delivered : The shirtieth and 
exe and thirtieth of Jannuary, there appeared tm the beginning of the nicht more 
Stars in the Firmament,than ever I had before fecn bytwo thirds, 1 contd {ee the 
Gioud in Cancer full of {mail Stars. | 
20. Todetermine what effe& the coldnefs of. the aig m2" bave upon che 
- Refra&tions of che Luminaries and other Stars, 1 look-uyon as a w.> k-of no 
fmall difficulty, and that would require much confiderstion asy_ !- as time, 
wherefore I {hall only add two or three narratives, fupplied ic by Naviga- 
tors, wichout adding at prefent any ching to che macters of fact. , 
21. The firftis chat famous Cbfervation of rhe Ogteh in Nova Zembla, 
who take great pains to evince by feveral circumtftances, fome of them high 
1y probable, thac chey were not miftaken in their account of time accordin 
to which they concluded, that they faw the Sun,. whom they had loft fight of 
' eleven weeks before,about fourteen days fooner than he oughr to haveappeare 
ed tothem, which difference has been, for ought I know co the contrary, by 
all chac have caken notice of it, afcrib’d coche ftrangely oreac KefraQion in 
_ thar Gelid and Northern air... | 
. a2. And as-for that other exctreamly cold Country, where Captain Fames 
- #incered, ir apears by his Journal, chac he there made divers Celeftral, and 
__ gther obfervations, which gave him opportunity to take notice of the Refra= 
‘RE > Aion. and he feems tocomplain; thac he found it very great, though among 
- JP & e-thepartieulars be takes notice of, there are fome that feem not very ftrange, 
“0 Ser are chere any.that are near fo wonderful, as that newly mention’d of the 
 Hollinders in Nova Zensbla, howevet in regard of the extream coldnefs of the 
_~ Mincer ait in Chapleton Ifland, it may be worth while to take notice of the © 
Setlowing paflages out of his Journal, fince they may at leaft help us to con- 
*” geGure what i$ nor to be expected in reference to RefraStions from the cold- 
~omefs of the airas uch. Pag, 61. The.21 of January (faies he.) / ebferved the: 
" ‘Lathude with whatexatine( | could (it being very clear Sun{hiny weather) which 
I found to be 52. deg. 52. min, This difference is by reafon that here ws a great 
Kefrattion, Which lat claufe.is very obfcure, unlefsit refers, as one ae 
a : pucis. 
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‘puefs ic does, to what he had elfewhere (aid, Thac his firft coming to the 
Ifland, Pag. 46. he took the Latitude with two Onsdrasts, and found it te be 
juft 52. degrees, without any minutes. Elfewhere; Pag. 64. my obfervats- 
ens (faies he) by thefe g/affes 1 compar’d to the Stars coming to the Meridi- 
an. By this means we found the Sun torife twenty minuces betore it fheald, 
and in the evening to remain above the horizon twenty minutes (or rherea~ 
_ bouts) longer chanitfhovld. And ali chis by reafon of the RefraQtion. 
' And in another place, S4arch the 15. This evening (faieshe) Pag. 66. the 
moonrofe ss a very long eval along ft the Horizon, 

I fhall add one nace more out of our Author, concerning Refractions, 


_ . mot only becaufe ic may bare Teftimony to fome relations-of the like kind, 


that I have mention’d in another Treatife ; bur becaufe it 1s concluded wich 
an obfervation, that (ifcherebe nothing of miftake in it) 1s odd enosgh. 
I had often (Sates hey Pag. 69. obferved the differeme berwixtclear weaher,and 
mifty Re®-nétsous weather tn this manner, From a little Hill, which was near ad- 
Joyning to om~.benli, tn the cleareft weather, when the Sun fhone, with all the pw- 
rity of Air that £ vauldconceive, we conld not fee a little Ifland, which bare off 
sca fouth fouth-eaft fome fonr leagues off ; but sf the weather were mi fty (a afere= 
faid) then we contd often fees ya the lowe ft place. 

23. Hitherto I have treated of che Temperature of the Atr in general aad 
though the paft Difcourfe have been prolix enough, yet poffibly I may have 
“no fewer chings to fay, if I would at prefent fall upon the particular confide- 

ration of the three Regions into which the Airis wont to be difttneuifhed. 
For I confefs I am not altogether without {cruples, both as to the Number, 
arid asto the limits, and as co che Qualtetes affign’d co thefe Aerial Regions. 
_ _ But (asT have partly declat’din another * Iraét) though I 
" A Steptiest had time to entet upon fointricacea Difquifition, yec ul I 
Delain have an opportunity to confulc fone other papers, I not 
“" whether what I have noted touching thefe difficuleies, may not 

more properly belong to another Treatife, than this ef Cold. | 

24. Having thus difpatch‘d the few Expertments J can meet with among 
my papers, concerning the Coldnefs of the Air, I now proceed to fubjoyn 
fome obfervations, that have occurr’d to me in the writings or verbal Rela- 
tions of Navigators and Travellers abeuc thar fubjeé, But in regard, 
that the greateft part of che Phenemena of Cold, which nature of 
her own accord prefents us with, feem to be preduc’d, either mediate- 
ly or immediately by the Air, we intend not here co treat of the coldnefs 
of the air in the largeft fenfe, but only to cake notice of fome of the 
choicer inftances, that feem to ‘belong to our prefene Argument. And 
thefe we fhalt annex, cither as Promifcuous Obfervations ac the coe 
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of this Se&tion; or as Iiluftrations or proofs of the three following Ob{ére 
vations. 

I. The firft I (hall propofe in chefererms, That the greater or leffer coldnef 
of the Air in feveral Clinsutes and Countries, i nothing wear fo regs/arly propor 
tionate.to thesr refpetiive diffances from the Pole, or their vicimty to the Equator,. 
as men Are wont te prefume, | 

This puts me in mind of what I have formerly, eicher heard from a skilful 
man, or obferv’d my felf about che difference betwixe places of the fame lati- 
tude in the Northen and Southern Hemifphere ; namely, That of places e~ 
qually diftane the one from the Northern, the other from the Southern Pole, 
the latter are generally much colder than the former. And as I remember,I 
long fince noted fome things to this purpofe ; but being not at prefene able: 
to recover them, I fhall propofe chis only, as chac which may deferve an in- 
quiry, being not yet fatish’d, buechacin che Examples I had taken notice 
of, fome accidental and concurrent caufes may have occafion’d the greater 
coldnefs obferv’d in the places feated on the other fide of the Line; ‘as on 
this fide of ic, the like caufes may much vary the coldnefs of ‘differing: 


_ places, of equal laticudes, as we are now going to fhew by the following ce- 


fii monies. . & 

1. How exceffive 2 Cold reigns at Mwfco and.chereabouts in the Winter 
time, when many mentofe thetr nofes or their toes, and fome their lives by 
the extreamity of the cold, we have (everal times occafion ro take notice of 
in this Treacife. And yet at Endenbourgh, which | find fome of our modern 
Navigators to place more Northerly by above a degree, there, 1 fay, andin 
the neighbouring places, the air ts known tobe temperate enough, and che 
cold very tolerable : And "tis afhrm’d, chat the {now very rarely lies any 

time on che ground after ic 1s fallen. | 

3. Inche Voyage made for difcovertes northward, by Mr. Post, in che: 
year 1610. I find this peffage, Pag. 702. J wa certifi'd, that all the Ponds 
and Lakes were anfrozen, they being freth water, which putteth me in hope of a 
svelal Suuomcer here, after fo (harp abeginning, as I havehad, and my epimon is 
frock (and ! affure my felf st is fo) that a pallage may be ab [oon attain’ this way’ 

the Pole, as any nnknown way whatfoever, by reafon the Sun doth give a great’ 
beat inthis Climate ; and whe Ice (near the 79. degree) I mean that that freexeth 
bere, 3 nothing (o huge as [have feen in 73. degrees. | 

Fo this agrees che teftimony of the Hollanders in their firft Voyage to Now 
ae Lowmbla, in which che wricer ofit, Gerat de Veer, fies thus, Pag.473.. 
474-- Webave affureadly found, that the only and moft hinderance te onr Voyage,, 
gaas £0 Ice, that we fonnd about Nova Zenbla, snader 73,74, 75, 44 760. 
degrvos ,.and ner [0 neuch upon the Sea, between beth the: lands, whereby st ap. 
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peareih, that net the wearne[s of the North Pole, but the Ice that cometh in and 
ont from rhe Tartarian Sea about Nova Zembla, canfed ws to feel the greatest 
old, Therefore in regard, .that the nearnef of the Pole was not the canfe of the 
great cold that we felt, &c. Anda lictle after, ----/tis trwe (faies he) that 
sn the Country lying under 30. degrees (whith we efteens to be Greenland) there 
ts both leaves and graf? to be feen, wherein (uch beafts, as feed of leaves and graf, 
. a6 Harts, Hinds, and fuch like beafts, live, whereas tothe contrary in- Nova 
_ LZembla, there groweth neither leaves nor grafs, and there are no beafts there,bue 

Juch as cat flelh, as Bears and Foxes, &c. although Nova Zembla /y- 
“ 4» 5 and 6, degrees more Southerly from the Pole, than the other land 
Al Ove | Ala, Z : 
_ And to this purpofe I remember what ts relaced by the learned Fofephus 4— 
cofta, concerning the Heats and Colds in the Torrid Zone, and elfewhere 2 
Acofta lib. 2. cap..9. pag. 102. WhenI paf'd ({aies he) to the Indies, / will 
tell what shanc'd unto me, having read what Poets and Philofophers wrive of the 
burning Zone, 1 perfwaded my felf, that coming to the Equinottial, | fhould not 


— sndure the violent heat, bat it fell ont otherwife, for when 1 pal'd, which was whens 


the Sun was therefor Zenith, being entred inte Aries, is the moneth of March £ 


felt fo great asold, as I was fere'd rege into the Sun to warns me: what could £ 


elfe do then but'laugh at Ariftotles Meteors, and bia Philofopby, fecing that sm 
that place, and at that feafon, when as al (honid hatte with beat, accor- 
~ ding to.big rules, 1 and all wy companions were a cold; in truth there iv no Rew 
gionin the world more pleafant andtemptrate, than under the Equincttial, ala 
though st be.not sn all parts of an equal temperature, but have great diver fitiese 
. The burning Zone in fonse parts is very censperate as tn Quitto, and on the plains 
of Peru, sm forse parts verycold, a at Potoh, and in fome very bet, asin E~ 
thiopta, Brafile, aed the Moluccoes. And within. two Ghapeers after, he 


difcourfes mere largely of fome of thefe Particulars. And again Chapter the | 


12, Yon-may Continually ({aieshe) Pag.109. fee upon the tops of the[e monn- 
tains fuow, bail and frozen waters, and the cold a bitter, asthe gra ss all wt 
there'd, [a as the men aud beafts, which pal that way, are benumur'd with cold, 
This, 461 have faid, 5s 1 the burning Zont,and st-bappens west commonly whem 
they bave the Susfor Zenith. : 

Thefe Teftimonies of a learned man, that writes upon his-own knowledg, 
1 thought worth producing to make it probable, that as in feveral Countries 
the heac dogs not always anfiver to che nearnefs of places to the Line, foin 
NocthernRegions the cold may not alwaies be proportionate to their vicinity 
tothe Pole. In Mr.Hwd/ens fecond voyage written by-himfelf, be mentions 
that above 71. degrees, though they were much pefter’d with Ice, about the 
end of Fane,tbat day (when thishapned) Purchale Pag. 578. was iad eh. 


_ 
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dadbhet weather, adding of the next day allo, thatit wes calm, boty and fair 
weather, | And Acoffatells us, thatwe fee thefe differences, not only on the land, 
bus alfo on the Sea: there ave (ome Seas where they feel great beat, as the report of 
that of Mazambigus,and Ormus in the caft, and of the Sea of Panama in the wef. 
There are other Seas in the fame degree of height very cold, asthat of Peru, in the 
which we were acold, when we firft fasl'd it, which wasin March, when the Sun 
was diretlly over 1s. Ts truth on this Continent, where the Land and Sea are of 
one fort, we cannot imagine any ether canfe of this fo greata difference, bat the 
guality of the wind that doth refre(h them. . : 
But to multiply so more initances, we fhall conclude wich this one, Thae 
Charleten Ifland, where Captain ames wincer’d (and of which we fo often 
have occafion to make Mention in our Hiftory) though it feems by che effects 
to be a colder Region, chan even the Country about 44x/co, and perhaps as 
cold.as Nova Zembla ic felf; yec Capcain Famses, who had feveral times oc- 
cafion to take the latitude of it, (See pe voyage, pag. 61.6 81. andelfe~ 
aebere.) afhens ic the fame Elevation, and confequently, the fame Diftance 
from the Pole with Cambridge, whofe laritude he reckons to be 51. degrees 
befides minutes,and whofe air is very well known to be very temperate. And 
it is remarkable, chac chough this place, whofe latitude is fhort ef 52. de- 
,\vas found uninhabircable by reafon of the cold,( aechale Page 569.) yet 
not only in Mr. Hd/ons Voyage, the writers admonifh the Readers to cake 
notice, That although they ran along near the{bore, they found no great cold, 
which made then think, that if they had been on fhore the place.ss tewsperate : 
Fofephus Acofta sb, 2. pag.ttt. 112, And yet in this place they reckon 
themfelves co have reach'd che 78. degree of Jaticude : Awd our recenter Na- 
vigations inform us, thatfeveral parts of Gresnland, co which this newly 
mentioned coaft belong’d, are-well enough inkabited : ‘And one of our En- 
lith Navigarors affures us, that the true height of Paffozera in Ruffia is tio 
Pots than 68. degrees and a half, ifnot more, and yet chat is a town pot only 
well inhabired,burc of great trade ; but in Hadfons voyage I find what is more 
firance, That under the 81. degree of latitude, beyond which they. difco- 
ae land very far off, bus (beyond which none is thought to have aétuall 
{ail’d toward che Pole) they found it during the whole dey clear weather, wit 
Little wind aud reafonable warm. Purchafe pag. 571. And beyond 80. degrees, 
they not only found a ftream or two of frefh water, but found st hor ‘onthe fhore, 
and drank water to cool their thir, which they alfo commended, — 
II. The next obfervable I am to propofe aboue the coldnefs of the Air; 
ischis, That the degrees both of Heat and Cold in the air may be much 
greater inthe fame Climate, and the im place, at feveral feafens of the 
| 5 re "year 


gear, or-coen at feveral this of thé fame day, “than wo men vould bea 


frefh, -and Fini ‘the Papares und Meailews fo preom, snd well grown (and 
iar apor the food ) (uch wariny of Bower, : [uch ‘norfe of Bitds (efpecinlly of 
Wighring als, that 'focm Bewbore louil,, ind of 4 sore vitrinble mete, then tn o~ 


sher Commtries) Whar x imanfbail ner lixhely travel in amore pleafant Conntrey, . 


oo Admoft like chines have beetrmuch more Saray — 
Polfieie’s Em- 


a Perf > — of Hefei. ‘And an acquaintance of miné, who, after having 
e7er8;119. ved in dvwly, patt'd a Summer in Rafi, affurd me, thae he 

| Scarce in Jtaly did ever eat beter Melons, than fome which he 
had eaten at Pfaféo, of afttunge bignefs Which bears wimefs tothdt almoft 
Sncredible Relactort Of Orewriav,: who (after having thuch ptais'd cheir ~ 
eg. ge ee nefs 
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nefs at <AMnfeo) afhrare, that he there mee with Melons of 40. pound weighe, 
of which he chere teaches the Culture.( Pag. 119.) 7 | 

Ac the royal City of Chena, (Pequsn.) which {carce exceeding the 42.de- 
grees of Laricude, one Would expest, chat asthe Summer is very warm, fo 
the Winter fhould be very mild, asit is obferv’dto be mm divers places of 
Spain, Esaly,-and Greece, that have cle fame, ora more Northern latitude: 
and yet the learned Jefuice Martzmme, who lived many years in China, af- 
fures us, that ufually for four whole momeths copether, all the Rivers are fo 
had frozen, that not only all Ships are clos’d, and kepe immovable by che 


Jee, buc chat alfo horfes, wagons, aad even the heavielt carriages do fe~ 


¢utely pafs ever the Ice. Concerning which, he adds this ftrange cir- 
cumftance, that ‘tis ufually made in one day, though: to its diffolution it re- 
quiremany. = can, | ‘a oor 
Profper Alpine in bis learned Treacife de medicina UEgypieram, Lib. 1. 
cap. 6. tells us, tha¢ac Grand Cairo, where be prattis’d Phyfick, though 
that famous (ALetropelts of eEgype be diftant fix degrees from the Tropick of 
(Caner, yes the Air, which im Summer is almoft infupporcably hot,in Win. 
ter is fometimes very confidéerably cold; adding, thar chereis not any fort 
of Difeafes that. proceed (as he ts pleas’d'to (peak) from diftillations. from 
thehead, ¢o which the people are mor there (ubjec&t: To thefe inftances we 
{ball annex but two more, but thofe remarkable ones. - | 
. The firftis mention’d by Purshafe, ascommunicaced to him by an eye 
witnefs, inthefewords. This I chought good at our parting to adverrife 


thee, “Hhac Mr. Hebey hath affirm’d to me, touching the diverfity of wearher 


in Greenland, that one day it hath been fo celd (the wind blowing out of 
fome quarter) that they covld fcarce handle the frozen Sails; another day fo 
hot, that che picch melted of theShip, fo chat hardly they could keep their 
Clothes from pollution: yea, he hath feen at midnight Tobacco lighted ot 
fired by the Sun beams wich a glafs. The other example I am te produce, is 
‘0 lefs remarkable ; namely, that in the often’ mention’d Gharleten J/lend, 
where that winter was as fharp, perhaps-ag aly known place of the habitable 
world, Captain Fawsee his Journal gives us thisaccount of the weather: ds 
June the fixteenth (faies he Pag. 3%.) was wondrous hot,with fomse thunder and 
lightning, [0 that aur sen did go suto the Ponds afvere to {wun, and cool them- 
elves, yet was the water very cold fiill, Here had lately appeared devers forts 
of Flies, « Butterflies, Baschers. fies, ‘Herfe-flies, and. puch An infinite abun- 
ance of bloodethinfly Muskstoés, that wewere more tormented with shew, thar 
ever we were with the cold weather, ‘Thefe. (1 shink,) Lit dead in the old rotten 
wood all the Winter, aud in Synomer they revive aga. Hers be likewife infinite 
sempanies of Ants, and Frogs in the i aie land, 
: 2. us 
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- Thus we fee, what difference there may be in the fameplace, betwixe the 
temperature of the Air in che Winger, and Summer. We fhall now add what 
May appear more ftrange, that there may be very great difparities in the hear 
and coldnefs of the air, not only inthe fame place, buc within che compafs of 
thefameday. | . 
The lately mentioned A/pinue, affords mean example to thispurpofe, in 
cg ypt its (elf, where one would expecta much more uniform heat... Hyense 
(faies he Pag. 9.) nolturnsa acer admodum frigidus ebfervatur, gni oberto [ote 
paulo post, parane incalefcit, in meridieque plasr ism : advemente vere notte 
rar{ums in frigidum permutatar, ita, ut acer sile valde inaequalis ft dicerdus, ab 
ipfinfque tlle inequnlitate plurimst morbs originems dacunt atque genevantur, gui co 
” semspore per uebem. vagantar, | : 
Tne learned Olearins relating how he travelled with che Ambaffadors, 
-whofe Seoretary he was, over a branch of mount T ures, takes notice, that it - 
being afcerche middie of Fre, the airof thac hot region of Perfia oblig’d 
them only tocravel by night, and yet che noXturnal cold was fo great; chae 
they were all benummed:withic, infomuch, thac they were hardly able to 
alighe fronr their Horfes ; adding, chaethe{uddemchange from an-extream 
cold, cothe excefiive heat, they were again expos'd co the nexc days caltno 
lefs than 5. of their:company into {trong burning feavers at once. (Which 
brought into my mind the compfaint of good Faceb, whorthough he liv'’d in 
anEatters Councrey, when he had faid, that ix the day the drought confumed 
him, adds, and the froft by mght.). ) . | 

And the fame curious traveller mencions, that in another Covntrey in Per~ 

fia, call’ Facle nocwithftanding the heat of the region (at the end of March, 

at which time they pafs’d thac way) chey faw and felt in one night, which 

chey were forc'dco pafs without cheir tents, boch lightning, sae thunders, 
and winds, and rain, and {now, and ice. 

We will conclude with a remarkable inftance, afforded us by the Journal 
of the Enalith-chac winered at Charleton Iflead, . The feafon bere in this Cli. 
mate (fates the often quoted Author of the voyage) 18 moft unnatural ; for in 
the day time st will be extream hot; yea, not indurable in the San, whichis, b 
reafon that isa fandy Countrey. In the might again, st will freez an inch thick is 
the Ponds, andinthe Tabs about, andin eur hon{e, and all shis towards the 

‘daster end of June. oy oa oe | 

HII. Thethird obfervable I mrended to take nortce of about the Coldnefs 

of the Air, may be compriz’d in chis Propoficion, That in many places the 

 Tewsperature of the Air, asto Cold and Heat, Seems not todepend fo much upon 

the Elevation of the Pole, as upon the Nature and. (ircumfances of the winds that 
blew there, . : 

| Ic 
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Ic would require a very fong Difcourfe, to treatin this place of Winds in. 
ral, and much more to examine the feveral caufes of winds, thac are af- 
ion’d by feveral Authors, and therefore when J have once given this. inti- 
mation, thac divers of chefe opinions may be more eafily reconcil’d, than che 
maintainers of them feem to have thought, tothe Truth, ifnotto one ano- 
ther: The caufes thac may produce wind, being fo various that many of thofe 
propos’d, may each of them in fome cafes be true, though none of chem in 
all cafes be fufficient : having hinted chis, I fay, ic may fuffice on this occas 
fion, to fubjoyn three or four obfervations, to prove and illuftrate the matter 
_ of fa& delivered in the Propofition. 
_ And firft, "ttsa known Obfervation in thefs parts of the world, thac Nor- 
therly and.Northeafterly winds, do at all eimes of the year bring cold alorig 
with chem, and commonly ific be Winter, Froft. And herein England I 
have fometimes wondred at che power of the winds, to bring not only fudden 
Frofts, buc fudden Thaws, when che froft was expected to be fetled, and au- 
table, which yet feems tohold commonly, but not without exception. For. 
during one of the confiderableft Fits of Froft and Snow, chat I have taken no- 
tice of in England, 1 remember, that I obferved (not without fome wonder) 
thac the Wind was many days Southerly, unlefs may be faid, : 
That this Southerly Wind was buc the Rerurn. of a flream of Tbe weather 
Northerly Wind, which had blown for many days before, and 3ay ied 
might by fome obftacles,and agents,not here to be inquir'’d af freezing our 
i be made to wheel about,or recoyl hither, before it 7 i rigging, and 
the greaceft portion of the refrigerating Corpufcles it confitted ™aerg every 
of before: - | aa = | ee Je fe: 
mancanfearce land, And all this with the wind Soatberly, {aies Captain James. (pag. 104.) 
in his Journal 26. of Auguft. 


The formerly mehtion’d Profper Alpiuss, attributes ftrange things to the 
Northerly wind, thac blows in cA gype, as toche cooling and refrefhing 
the Air, in {pight of the violent heats, that would ocherwile be intolerable, 


(And many in c£gypt* afcribeto the e#tef- | b his venti ] | 
au Winds, chat almoft miraculous ceafing of 47 24 ventis aerem alteratims 
. : 2 ee caufam cur peftis illa diffoluae 

_ the Plague at Grand Catro, of which we elfe- 5, | multi illeram Affirmant. 
“where fpeak. (Jbid. 116, 1.cap.6.) Dowsinatur Qyod etiam non videtur penitus 2. 
antens atr ({aies he) fumme cakidus, ipfins cals, veritate alierum, quando id mul- ° 
at diflum eff, ratione, quod hac cvvitasa Tro a cag pacar pe 
e e se e : f 4 < vi J q ey ; Cc. 
pce Camrs tantum 6. gradibus diftet, 4B. Prof. Alpin, lib. 1. ‘Be medicina 

p> Alpi | 


brevi intercapedine dum fol ad illum accedit se ynt. cap, 38 : 


Trepicum, & illoruns Zenith fit propinquier, ar slle 
. | . 
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alle valde inealefcit, & wifi Etefia venti tune a feptentrione [irarent, vebemena 
tiffimus, G qui vix a nolris perferrs polit, caloris aftus femtsretur, | 

Advena noffri iis provententibus ad fubterranca loca confuginnt, in quibns 

_ morantur quoufque slle ventorum ardor refiderit atque ceffaverit. Conjunxit hes 
incommoda Deus Optimus, cum aliis quibufdane bonis, naw ubi-calidiffinss ils 
venti conticnuere, flatine a Septemrsone flare alsiincipiunt, gut (ubitancune inflam- 
matis atque laxatis corporibus folatinm prafiant. Ss enins sli din perfeveraverint, 
nemo ined regione vivere poffit. lbsd. lib, 3. Cape 7. pag 11. 

_ ‘Whencewinds fhould have this power to change the Conftitution of the 
Air, and efpecially to bring cold along with them, is not fo eafie to be deter- 
‘min’d, Indeed the other Qualities, and even the heat, that is obfervable 
in winds, may for the moft pare be probably enough deriv’d from che Quali- 
ties of the places, by which they pafs. Ofchis we havealready given an ex- 
ample or two in the paffages lately mention’d. And ic may be furcher cop- 
firm’d by what Acoffe faies, chat he himfelf faw in fome parts of the Indies. : 
(namely, Fofephus Acofia, lib.3.cap.9.) That the ron Gates were fo rufied and 
Confamed by a peculiar wind, that preffing the metal between your fingers, ie 
would be diffel’d, and crumbled, as if it had been Hay or parched Straw. And 
this Learned Traveller, who feems to have taken peculiar notice of the 
winds, affords us in divers places of his Book feveral Examples co confirm | 
what we were faying (though he cake not che nature of the Regions, 

-which the wind Gime to be alone in all cafes a fufficient Gaufeof their | 
Qualities) of which yet we fhall now mention but thefe two memorable paf- 
fages, Lib. 3. cap. 2.p.120. Ina {mall asStance ({aies he) you (hall fee in one 
wind many diverfties, For example, the Solanus or Eaftern' wind ts comsmonl y 
bot and troublefome snSpain ; awdin Murtia, st is the coldeft and healthfullest 
that is, for that it palfeth bythe Orchards, and that large Champion which we 
feeveryfreth, InCarthagena, which t net far from thence, the fame wind us 

~troublefome, and unvholfome, The Meridional (which they of the Ocean call 
Seuth, and thofe of the Medsterrancan Sea, Mezo Giorno) consmenly is rainy, 
and boifferons, and inthe fame City, whereof I {peak st is whelfome and plea- 
fant. And in his Defcription of Pers, Lib. 3. cap. 3. {peaking of che South 
and Pala he affirms, that this wind yet in chis region is marvellous 

leafing. - | | : | 

. But though, as we were faying, many other Qualities of winds may be ~ 

deduc’d from the Nature and Condition of che places, by which they pafs : 

And though the heat alfo, which Proffer Alp:nus (as we lavely took sotice) 

attributes to the Southerly winds, chat blow in Egypt, may be probably 

afcrib’d to the heated Exhalations and vapours they bring from the Southern 

and parched Regions they blow over; yet whence the greac reer of 
| Or- 
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Northern and Eafterly winds fhould come, may be fcrupled at by many of 
the modern Philofophers, who with divers ( arrefans will not admic,. thax 
there are any Corpufcles of Cold. | | 
* And poffibly I could, abour chefe matters, propofe fome other difficulties, 
not fo eafie to be refolved. Bur not being now to difcufs the Hypothefis about 
Cold, 1 chink ic will be more proper in this place, inftead of entring upon 
difputes and Speculations, to fubjoyn an Experiment chat I made, to give 
fome’lighe about chis matter. : | . 
Confidering then that I bad not met wich any Trial ofthe Nature of chae 
Iam about to mention, and chat fucha Trial might poffibly prove Lucife. 
fous, I caufed a pretty large pair of ordinary Bellows to be kept a good while . 
in the Room, where che Experiment was tobe made, chacie might receive 
the Temperature of the Airinchat Chamber, then placing upona board, 
one of shots flac Bortom’d Wearher-glaffes, thac I elfewhere defcribe to: 
contain amovable drop of pendulous water, blowing at feveral times with 
mcermiffions upan the bubble or lower end of the Weather-glafs, chough | 
the wind blown againft my hand, were, asco fenfe, very manifefty cold, 
yet ic did not cool the Air included in the Bubble, buc rather a little warm’d 
i, 28 appear’d by afmall, buc fenfible, afcenfion of the pendulous drop each 
time, chat, after fore inrerpbs'd reft, the lower part of the plafs was blown 
n, which feem’d co proceed from fome {mall aleeration cowards warmth, 
ac the Air received by ics ftay (though fhort) in che Bellows, as feem'd 
deducible from hence, chat if by clofely covering rhe Clack, the matrer 
were fo ordered, that the Air, chat fhould come into the Bellows, muft 
come in all at che nofe ; if this nofe being held very near the bubble-of rhe 
Weather-glafs, che Air were, by opéning the Bellows, fuddenly drawn in, 
chat ftream of Ajr or Wind conting from a part of the window, where the 
Air was a licele cooler, than that which was wont (© cothe out of the Bel 
lows, would not, as the other make the pendulous drop rife, but rather the 
cofitrary, - | , 
This dove, we proceeded to fhew by Experiment, Thac though a wind 
were nothing bat a ftream of Air, yet in its paflage ic might acquire a confide- 
rable coldnets diftin& from that which ic has by vertue ofits motion, though 
upon the {core of that, we fee that Air mov’d by afan, (or asin our newly 
‘mentioned Trial) by a pair of Bellows, might to our touch feel Cold, nor 
did we forbear to expeét a good event of our Trial, upon the doubt that may 
berais’d, whether there be frigorifick Corpufclesorno: For whatever be- 
come of that queftion, I thought I might expe&t, that whether or no Ice, 
emit Corpufcles, that are univerfally frrgortfick, yee the Air: being, eithet 
by chem, or upon what account foever, highly refrigerated, the —— 
| | thar 
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that compofe this cold Air, being molt of them driven on before ie, by the. 
wind that meers them inits way, will, inafenfe, prove frigorifick, in re~ 
gard of alefs cold body, which they {hall happen co be blown upon, and ao~ 
cordingly, having provided a ridge Tile inverted, and half fill’d che Cavity, . 
which look’d upwards, with a mixcure of Ice and Salc, and having likewife 
put the Iron pipe of che Bellows upon that mixture, and then covered ic 
with more of che fame, that fo the Pipe being furrounded, as far as conve= — 
niently ic could be, wich Ice and Salc, che Air contain’d in it, might chere- 
by be highly refrigeraced, I found, chat blowing wind eut of the Bellows 
upon my hand, thac wind felt much more cold, than chec which had been © 
before blown upon my hand, out of che fame Bellows, before the frigefa&tive 
mixture was appli’d coic. Bue for fear my fenfe of feeling fhould deceive 
me, I caus’d a Weather-glafs, made after che common manner, but with 
a mote flender pipe, to be fo plac’d, chat che nofe of che Bellows (which to= 
gether wich the Tile and Ice, wasupheld with aframe) lay im a level with 
the bubble of the Thermometer, and then blowing the refrigerated air of the 
Bellows upon the globular part of the glafs, 1 {aw che water in the Cylindri- 
cal part and fhank,manifettly afcend, as ic was wont to do upon the refricera- 
tion of che included Air: And asthis Afcenfion of che liquor continued, 
during three or four blafts of che Bellows, fo upon the ceffation of che artifi- | 
cial wind, the water fubfided by degrees again, ull by frefh blafts ic was 
madetoafcend. Laftly, having repeaced rhis Experiment, we er ae fic 
totrie, how much che Air,’ refrigerated immediately by the frigorifick mix- 
ture, would produce a colder wind chan che former, and accordingly, draw- 
ing back the nofe of the Bellows, thac the Air, chat fhould be blown our, - 
might pafs along the Cavity lefc ia the frigorifick mixture by the Iron pipe 
(of che Bellows) which we had wichdrawn, che wind was manifeftly more 
. old, thanbefore, and had a greater operation on the Weather-glafs, it was 
blown upon. | | 
_ This Expertment, if carried on, and profecuted, may poffibly prove more 
Luciferous ; but I will not cake upon me here co determine, whether all 
cold winds muft be neceffarily made fo, by frigorifick Corpufcles properly fo 
call’d, (ince I have fometimes fufpe&ed, that fome winds may be cold,only 
by confifting of, or driving before them, chofe higher parts of the Air, thar, 
by reafon of the languid Refle@ion of rhe Sun beams, in that upper (or 
perhaps Arétick) region ofthe Air, are forthe moft partvery cold. Fer ie 
may be obferv'd, that Rains oftentimes very much and fuddenly refrigerate 
the lower Air, when no wind, buc what che clouds and rain make, .accom- 
panies them, as if they broughc down ftore of cold air with chem from that 
upper Region ; which 4coffa, and one I coaverfed with, chat _— on 
- “bigner 
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higher mountains, than the .4/ps, aftirm to be in fome places (for I am not 
fauish’d, chat cis foevery where) exceedingly cold, bo:h in hor Climates, 
and-in hor feafons of the year. And IT obferve, that the Holanders do, in 
more places than one or tWo, mention che Northerly and North-eafterly 
winds, to be thofe, that brought them the prodigious colds they met with, 
though Nova Zembla, where they were expofed to them, be fo Northwards, 
that it lies witkin 16, or 17. degrees of the Poleic felf. This being abare 
fufpition, it may fuffice to have touch’d it. But] fhall fubjoyn two or three 
inftances on the occafion of our propofition, concerning the influence of the 
winds upon the air, and to fhew more particularly, That even cold winds re- 
ceive not always their Qualities, fo much from the Quarter whence they 
blow, as from the Regions over which they blow: I fhall therefore begin 
with what is delivered by Mr. Wood, in his New Englands profpe&, Part. 1. 
cap. 2. Whereas in England (faies he) moff of the cold winds and weathers come 
from the Sea ; dndthefe fituations, are Counted moff umrbolfome, that are near 
the Sea- coaft, in that Cowntrey it is not fo, but otherwife. And having added, 
ashis reafon, that che North-eaf? wind, coming from the Sea, produces warm 
weather, melting the [uow, and thawing the ground; he fubjoyns, only the 
North-weft wind coming over the Land, 1s the saufe of extream cold weather, be- 
ing always accompanie with deep {nows, and bitter frofis, &c. Towhich paf- 
fages we fhall add only one out of Captain Fames, as being confiderable to 
ourprefent purpofe. Captain James's voyage, pag. 52553. The winds (fates 
he> fince we came hither, have been very variable and unconftant ; and till with 
in this fortnight, the Southerly wind was coldeft, The reafon I conceive to be; 
for that it did blow from the main Land, which was all covered with {now, 
and for that the North winds Came ont of the great Bay, which bitherte 
WH open, 





Cc | Title 


( 402 J ; 





Tirce XIX: 
Of the firange EffeGs of Cold, 


1, iB be enumerate and profecute all the feveral Effe&s of Cold, being the 
chief work of the whole Book, itis not to be expected, chat they 
fhould be particularly created of in this one Se&tion of it, wherein I. {hall 
therefore confine my felf to mention only thofe Effe&s of Cold, that are not 
familiar, buc feem co have in them fomecthing.of wonderful ; nor muft I take 
notice of All chem neither, le(t I fhould be guilty of ufelefs Repetitions, 
but only of them, which eicher are not ac all, or are but incidentally or tran- 
fiencly delivered in the foregoing Se&ions. Noor is it tobe expefted, that I 
fhould pawn my credit for the cruth of every one-of the Relations I am about 
tofubjeyn. Forifthey had wor fomething of extraordinary, and confe- 
quently, chat miy beget fome Difhdence in wary men, they would norbe 
proper for the title of this Seftion, and moft of them, that chey may be fir 
to be plac’d here, mutt be the Effedts of fuch extream degrees of Cold, chat 
1 cannot in chis cemperate Ctimate of ous, examine che truth of chem by my 
ovn Trials, fo that all I can do, is tomake choife of {uch Relations, as are 
almoft all of them delivered by the Relators, as upon cheir own Knowledge. 
_ And even chis may perchance, not only gratifie and excite the Curiofity of 
fome, whe are pleas’d with nothings fo much, as with thofe, that have 
fomewhat in them of Prodigy, and (which is more cenfiderable) their Nar-. 
ratives may afferd the Ingenious fuch ftrange Phenomena’s, that che Ex- 
Se ef them may ferve, both ce exercife their wics, and cry cheir Hy- 
orDe/tS. . : : : 
: 2. It feems not neceffaty, in the marfhalling thefe obfervations, to be 
{crupulous about method, but yet to avoid confufion, we fhall firft mention 
the Effects of Cold, as to thofe tour great Bodies, of that part of the Sublu-- 
nary World we livein, that are commonly reputed Elements, and thence 
we will proceed to take notice of the Effeéts of Cold upon fome other. ina- 
-nimate Bodies, and, for an inftance of its operation on living Creatures,up= 


on men. 
| 3. OF 
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3. Of the power of Cold, either ro Rraighten the {phere of aftivity of 
fire, to hinder its wonted effe&s, the chief examples I ieee met with are 
recorded, partly by the Dwtch in Nova Zembla, and partly by Caprain 
James, whet ne winter’din Charleton /fland, Thefe Hollander in one place 
Speak chus ; The twentieth it was fair and fiill weather, the wind 
Eafter!y, then we wajh'd our Sheets, but it was foceld, thar when urchafe 1b, 
we had walh'd and wrung them, they prefently froze fo tiff, that 35 een 
: : » de page 
although we laidthem by a great fire, the fide that lad next the 495. . 
frethaw'd, but the other fide washard frozen, &c. Elfewhere 
thus, We were in great fear, that if the extremity of the Cold grew to be more 
and more, we {hould all die there with cold, for what fire foever we made, it 
would not warns ws, And becaufe ic were tedious to tranfcribe all that chetr 
Joumals afford us to our prefent purpofe. We will conclude with this paf- 
fase, Hereby we were fo faft (hat up into the Houfe, aif we had been Prifoners, 
and st was fo estreams Gold, that the fire almoft caft no heat, for as we put our feet 
to the fire swe barnt our bofe before we could feel the heat, fo that we had work enough 
ve do to patch omr hofe,and whith is more,sf we had not (ooner (melt than felt thems, 
we (bould have burnt them ere we had known it. Though Captain James wirttered 
in a Country many degrees remoter from che Pole, than Nova Zembla,yet in 
one place he gives us this account of the colds power to retrain or oppofe che 
aétion of fire. (Caprain James 6y..) The Cooks Tubs, wherein he did water his 
meat, flanding about 2 yard from the fire, and which he did all day ply with mel- 
ted (now water, yet inthe night feafon, while he flept but one watch, would they 
be frm frozen to the very Bottoms, And therefore was he fain to water hix meat in. 
aBraf Kettle, clofe ad joyning to rhe fire ; and [have many times both feen and 
felt, by puteing my hand wmtoit ; that fide which was next the fire was very faut 
ea 


aud the other an ixch froxén, 1 leave the reft 10 oar Cook , who will aloft fp 


miracles of the Cold, | | 

Thus far our Lnelifh Navigator, whole relation compar’d wich thofe 
of the Hollanders, make me not fo much wonder, as 1 once did, that meh 
fhould relate to Marcus Pola, chat chefeis a certain Plainin Tartary, ficu- 
ated between fotne of the higheft mountains in the World, where if fire be kine 
dled, it is not fobright, nor fo effettual to bail any thing as in other places. (Pure 
chafe 1ib, t.¢ap. 4. pag. 74.) For fo Parchafe renders that pailage ; whence 
occafion has beeh takén to impute to AZarcus Polus, awriter not always half 
fo fabulous, as many think him, that he affirm’d, chatthere was a Countrey 
in Tartary,where fire could not be kindled. 

4. And as for che other newly mention’d relations of Seamen and Tra- 
véllers,though co us,that live in Exg/and, they cannot but feem very {trange 5 
yet 1 am kepe from reje&ting them as EE incredible, by confidering,that 

: C2 ice 
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ice and {now having before their Congelation been water, muft in probabi- 
lity owe their Coldnefs, to that which reign’d in the Air: So that if in any 
place Nacure has, either fo plentifully ftock’d che Air it felf with frigorifick 
expirations, or other Corpufcles (if we wil] admit any fuch) or have upon 
any other account rendred it as cold as it can). make ice and {now to be even 
here amongft us, I know not why the Northernefs of the climate, and per- 
haps fome faline expirations from the Earth and Sea, may not there diffufe 
through che air a-cold fuperior to that, which by fmall Quantities of ice (or 
fnow) and fale, can ac afmall diftance be produc’d here. And this cold is 
fointenfe, that by pouring fone wacer ona Joint-ftool, and placing on it a 
filver Tankard, or other convenient vetlel, we may, as- experience has af- 
fur’d me, with beatenice (orf{now) and falc, and aliccle water ( which is 
added co hatien the folution of the other) nimbly flirr’d cogetker in che por, 
make che mixture freez che external water quite through the Tankard; and 
they may be by this way fo hard frozen together,as that by lifting up che por, 
you may lift up the Joint-flool too, and that (which is the circumftance,for 
which I mention chis) juft by the fire, which in this cafe is unable to hinder 
fo difficult an operation of the Cold, | st | 

s- Thus much of the effests of cold, in referenceto fire. What the fame 
quality may perform upon Air, we fhall fay but little of in this place, becaufe 
we treat of chofe Phanomena, partly in the foregoing Section of the coldnefs 
of the Air,and partly in other places. Only we fhall not here precermic a te- 
ftimony of the learned Olearixs, who, as an eye witnefs, confirms what we 
elfewhere deliver of the high degree of cold, to which the Air may be 
brought. Forhetells us, Thatin Mufcovy he experimentally found, that 
which others left recorded in their writings, That ones [pittle would be congeal’d 
before it reach'd the ground, and that water would freez as tt was dropping dewn, 
(Olear. db, 3. p.m. 117.) 

6. Of the effects of cold upon water, we fhall not need to fay much in 
this place, fince the tworotablett of chem being, che power cold has co cen- 
geal water fuddenly, and che force it has to turn valt quantities of it into fo- 
lidice, Of che former I have newly given, out of Oleariws, an example as 
eminent as almoft any that is to be met wich, and of rhe latter alfo, I have gi- 
ven feveral inftances in che Se&tion, chat creats of ice: Yet two or three no- 
table inftances, which we do not elfewhere mention, *t\vill noc be improper 
to deliver in this place. | 

q. The firlt declares, that nocwithfanding the warmch of che infide of a 
mans mouth, his f{pittle may be frozen even there. The 27. of September 
(they are the words of Gerat de Veer) it blew hard Northeaft, and it frowe fo 
hard, that as we put a nail into our months (4 when men work Carpenters werk, 


they 
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they wfeto do) there would Ice bang thereon, when we took st out again, and made 
the blood follow. (Purchafe pag. 461.) Thelikerelacion (if 1 mifremember 
not) I have met with in a modern Englifh Navigator, and ic is-very little, 
if at all more ftrange, than what is afirm’d by Queen Elizabeths Ambaflador 
to the Ruffian Emperor: ‘nthe extremity of winter (faies Doctor Fletcher, 
{peaking of Mufcovia ) if you bold a pewter Difh, or Pot in your hand, or any 
other metal, except in [ome chamber, where their warm Stoves be, your fingers 
will tick faft to it, and draw off the skin at the parting. 

8. The other inftance I incended to mention, 1s chis, thac though AZacre- 
bisus, and other learned men, both ancient and modern, will not allow falc- 
water to be congealable ; yet the Dutch ac Nova Zembla relate, that evenin 
the midft of September (and as the Marginal nore faies, ina night) Jt froze 
too inches thick, in the [alt water. (Purchafe pag. 491.) 

9. Astothe effeéts of violent colds upon the Earth, what chey would 
prove upon pure and Elementary Earth (it any fuch rhere be) I can but con- 
yeSture ; but as for chacimpure or mingled Earth, which we commonly cread 
‘on, the effegts of excream cold upon that, may be very notable. For Olea= 
rins relates, thacinsbe year 1634. the cold was fo bitter at Mufco, that in the 
great market. place, be aw the ground open'd by it fo, that there was made aclefe 
of many yards long, and a foot bread, (And the prefent ‘great Duke of 

CM ufcovies Phyfician being asked by me concerning the truth of fuch relact- 

ons, anfvered me, chat he himfelf had in thofe parts {een the ground reduc’d 
by the cold, to gape fo wide, thaca childs head might well hive been puc 
into the cleft.] 

10. "tis fomewhat frange, that the violent heat of Summer, and the ex- 
tream cold of Winter fhould boch of chem be ableto produce in the ground 
the like effects ; but whether to make thefe gaping chinks, that we hive been 
{peaking of, the furface of the grourtd expos’d to che air, being firft frozen, is 
afterwards broken by the expanfive force of the moift earch undemeath, to 
which the cotd at lengch pierces, and coagealing it,makes it fell, and heaves 
and fo burft or cleave the hard and frozen cruft of the ground, which cannot 
fufficiently yeild toic, whether this (I fay) may produce the clefts we 
were Speaking of, or whether they muft be derivd from fome other 
caufe, not having yet made the experiments, Irhought upon, to clear the 
miatrer one way or other, I do not as yet precend to determine, but will 

rather fubjoyn the fecond obfervation I purpos’d to-mention of a ftrange 
operation of Cold upon the ground, anditis afforded us by the Dwtchin 
their often quoted third voyage to Nova Zembla: In one place of which 
they tell us, That when the had buile them awooden houfe, and were going to 


flout themfelves np in it, for she winter, they made a great fire, withont the houfe; 
| there. 


( 206 J : 7 
therewith to thaw the ground, that they might fo lay it, viz. the wood about the 
boule, that it might be the clofer, butit was all loft labour, for the earth was fo 
hard, and frezenfo deep into the ground, that they could. not thaw it, and it 
would ~ soft thems too much wood, and therefore they were forced to leave off 
thas labour, 


11, Afver what we have faid about the ftrange effects of cold, in reference: 


tofire, air, wacer, and earch, we will now proceed to take notice of its tf 
fe&ts upon confeffedly compounded bodies, Whether inanimate or living ; but 
of the former fore of mix’d Bodies (1 mean chofe chat have not Life) ic will 
not be neceffary to fay much inthis Section, in regard that we have ih many. 
other places, upon feveral occafions had opportunities to mention al- 
ready moft of the particulars thac belong to that head. For we elfewhere 
take notice, chac violent Colds would freez Beer, Ale, Vinegar, Oyl, com- 
mon Wine, and even Sack and Alicante themfelves. We have likewife hom 


ted, thac the Cold may have a notable operation, upon Wood, Bricks,. 


Stone, veffels of Glafs, Farth, and even Pewrer, and Iron themfelves, 


to which Bartholinns out of Fanus ALuncks Voyage to Greenland, allows us to- 
add veilels of Brafs (though chefe are not ihmediately broken by the Cold,. 


but by the included Liquors which ic dilares) and divers ftrange effects of 


Cold upon inanimace Eodies, which ’twere here troublefome to recapiculare, . 


may be met with difpers’d in feveral ee df the prefent Hiftory. Where- 
fore having only intimated tn general, thar,though many plants are preferv’d 
by a moderate cold, yet it has been obferv'’d, chac moft Gsarden-plants are de- 


{troyed by exceflive degrees of it, we will pafs on to confider the effects of. 
Cold upon Animals, and of the meny obfervations, that we have. met wich: 
among Travellers, concerning this fubje&t, we fhall, to avéid prolixity,. 


deliver only che coafiderableit, and thofe that we find attefted by very cre- 
dible W'ricers. 

12.. Captain Famesf{peakin 
of Cold (namely, chat which he and his company felcin the Wodds) gives 


this account of ic ; (Captain James's voyage, 64.) As for the laff, it wonld be 
foextreme, that 1t was not endurable ; no clothes were proof againft it, no motion. 
could refift st. Lt would moreover fo freex the hair of our Eye-lids, that we covld. 
not fee ; and. | verily believe, that it would have ftifled aman inavery few: 


hours, — | | 
13. Olearius civing an account of the Air of CMufcovy, and efpecially the 
Capital City of it, The Cold (fateshe Livre 3.p..117.) is there fo violent, 


that no Furs can hinder it, but fometimes mens Nofes, and Ears, Feet dnd Hands- 


will be frozen, and all fall off. Headds, thatin the year 1634. when he was 


there, they conld not go 50. paces without being bennmys'd with cold, and in. 


_ daxger 


~ 


9 of the laft of the thrée differences he makes. 
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danger of loofing fome of their Limbs. And yet to add, that remarkable ob- 
fervation upon the by, the fame Author, near the fame place, {peaking of 
Mufco, and the neighbouring Provinces diftinguifhed from the reft of thae 
valt Empire faies, (Levre 3.116.) That the Air ts good and healthy, fo that 
there ome [carce ever hears of the Plague, or any other Epidemical difeafes. And — 
he adds, that for that reafon, when in the year 1654. the Plague made havock 
in that great City, the thing was very furprizing, nothing like it having been 
Seen there in the memory of men. 

- 14. Our already divers times mention’d Enolifh Ambaffador Dr. Fletcher, 
{peaking of the cold chat fometimes happens in Rafia, wicneffeth thus much 
of ic. Divers (faies he Purchaf. lib. 3. Fag. 415.)not only that travel abroad, 
bus inthe very markets and firects of their 1 owns are mortally pinth'’d, and kill'd 
with all ; (0 that you (hall fee many drop down in the flreets, many Travellers 
brought into the T owns fitting dead. pt friff in their fleds, Divers loofe their 
Nofes, the Tips of their Ears, and the Balls of their Cheeks, their Toes, Feet, & Ce 
Many tines when the Winter is very hard and extreme, the Bears and Wolves 
igus by troops out of the woods, driven by hunger, and enter the Villages , tear- 
ing and ravening all they can find, fothat the inbabitams are fain to flee for the 
fafeguard of ther Lives. 3 

t5. Todefcend now to ebfervations, thac do fomewhat more punétually 
fet forth che more particular Phenomena of Cold, in reference tomens Boe 
dies, take the following Obfervation. The 15. of March fome of their men, 
that bad been abroad to kill Deer, vretuvned (0 difabled with cold, which did 
rife up in blifters under the foles of their feet, and upon their legs, to the bignefs 
Waluuts, that they could not recover their former eftate (which was not very 
well) in afortmght after. This may be confirmed by that paffage of the Hol- 
landers where {peaking of their preparing fpringes to take Foxes, they add, - 
(Perchaf. Pag.497.) that they did it with no {mall tronble; for that if they fiay’d 
long without doors, there arofe Blifters upon their Faces and Ears, We did 7 
find by experience ({aies Gaptain Tames Pag. 64.) that the cold inthe woods 
would freex, our faces, or any part of onr flefh, that mas bare; but st was not fo 
mortifying, B.C. , | , 

16, The Datch {peaking of the pains they were fain to take to dig aay 
the {now, that cover'd the houfe,and choaked up their door,adds, (Pag.497.) 
that in that laborious work , they were forc’d to nfe great {peed, for they 
could not long endure without the houfe, becanfe of the extreme cold, although 
they wore Foxes skins about their heads, and double apparel upon their backs 

17. The lately mention’d Captain Fames relates, that in Charleton Iflaxd 
he was fain to cur che hair of his head fhorc, and thave away all the a 
is 
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his face, becaufe the Iiickles, cthac would be fafined to ic, made it, (as he 
Speaks, P4g.56.) become intolerable, 

_ 18. And he elfevhere relaces, chat once he and bis. Companions, having 
been for alittle while parced incocwo companies, had their faces, batr, and 
Clothes fo frozen over, that they could not knoweach other by their habits, nor 
(which is a confiderable circumftance, for whofe fike chiefly I mention this 
paflage) by their voces. (Pag. 52.) | 7 

19. And the fame Author gives this account of the death of the G:nner, 
of hisShip, whom he calls a flrong hearted Man, and who died before the 
end of November, He had ({aies our Author) aclofe bearded Cabin in the 
Gun-room, which was very Clofe indeed, and as many Clothes on him as was conve- 
xient, (for we wanted no clothes ) and apanwith coals of fire Continnally in bus 
Cabbin, for all which-warmth his plaifter would freez at bis wound, and ins bottle 

of Sack at his head. | : 

Parchis.ub, 29, The 11.0f December (faies Gerat de Veer) it was fair 
es SPE: weather, and aclear Air, butvery cold, which he that felt net 
a wonld nat believe, for our [hoes froze ashard as horns upon onr feet, 
and within they were white, fo that we Could not wear or [hoes, but were forc’d 
ta make great patiens, the apper part being Sheep skins, which we pat on over 
three or four pair of focks, .and fo went inthemto keep our feet warm, yea, and 
the clothes upon our backs were white over with frost. 

2%. Waich may be fomewhac confirmed by this paffage of Captain Fames. 
(Pag.65.) The clothes on our Beds would be covered with hoar froft, which is 
this little habitacle was not far from the fire. NWe might adde to all thefe, this 
other paffage of the ofcerr mentioned Gerat de Veer. . The 26. 
of December, it was foul weather, the wind North-weft, and st 
ws focold, that we Could not warns us, although we ufed all. the 
means we could with great fires, good ftore of clothes, and with hot ftones and 
‘ Billets laid upon our feet, and upon our Bodies, as we lay 1» onr (abbins, but 
xorwithftanding all this, in the morning our Cabbins were frowen, &c. But we 
fhall not infitt on fuch paflages, asthis laft recited, becaufe that of che 
force of cold to reprefs and withftand che fire, we have already deliver’d as_ 
remarkable things, as will be eafily met with, in approved Wricers, in the 
former part of this prefent Section. 

22. Ihave my felf met witha knowing and very credible perfon, that 
related to me of che cold of Rafia, where he travelled, little lefs ftrange 
things, thanthofeI have mentioned of ic out of Books; and if} did noe 
want the Hiftorians name, I fhould make {mall difficulty to add, That fince 
¥ made a good progrefs in this prefent Section, avery learned Traveller 
«hough not into cold Countries) related tome, upon the occalion of what I 

| - ‘Was 


Purchas.pag. 
497- 
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was treating, What he affirm'd to have met with in an approv’d Hiftory of che 
range operation of the inclemency of the Air upon multicudes of men at 
once, namely, chat abour the year (if he rightly remember it) 1498. an Ar- 
my of the Turks making an incurfion into Poland, upon their recurn was fur- 
prized with fuch an extremity of Cold and of Snow, that though it were 
but (if he miftake not) in Nevember, forty choufand of them (the whole 


Amy confifting of feventy thoufand) perifh’d through the extremity upon 


the place. | , 

23. Amongft the many Relations I have mec with of the fatal Effedts of 
Coldin the Northern Countries, I took notice not without a liccle wonder, 
as well as crouble, that I could noc find, chat any of che Relators bad the 
curiofity to fee what change was made in the internal parts of che Bodies fo 
deftroy’d, which yet were an inquiry very proper to have been made, bue 
at length che other day an ingenious Perfon having fhew’d mea Book newly 
publifh’d in French, containing the Defcription of a Pelexian Province he 
calls Ukrasw, as I was skimming it over, with hope to find fome obfervations 
about Cold, I lighted on a relation, which chough not fuch as I defir'd, is 
more than I have any where elfe found, and I take the more notice of it, be. 
caufe, that though che very name of this Province is {carce hitherto known to 
usin Exgland, yer a while after by good chance met with an intelli. 
gent ‘Poleman Lord, and having inquired of him, whether he had ever been 
inthac Councry,he both told me, that he had been quarter’d there,and by his 
Anfwers and Relations did countenance divers particularities of it,mention’d 


' bythis Prench officer (named Adonfiewr de Beanplan) who liv’d long there. 


This Auchor then after having taken notice, chat this fertile Province, 
though but ficuaced in the fame height of the Pole with Normandy, is often- 
times fubje& to exceffive colds (which circumftance I mention as a further 
confirmauion of fomething of the fame nature delivered in the former Se&i- 


_ @n) gives an Account of two differing Effeéts of this Cold upon the Podies 


of men: The one being a peculiar kind of ficknefs, the other Death. 
24. The firft vhich 1 remember not to have elfewhere met with, is, 
thac fometimes when the natural heat proves Rtrong enough to protect the 
Toes, amd Cheeks, and Ears, and other parts, chat are either more remote 
from che heart, or more tender, from a fudden mortification; yet unlefs 
nature be affifted, either by good Precautiens, or Remedies, fhe cannot 
hinder the cold from producing in thefe parts Cancers, as painful as thole 
which are caus’d by a fcalding and malignanchumour, and which fet me -fee 
(faies my Author) when I was in thofe Countries, that cold was not. lefs 
cutting nor po'verful co deftroy things, than che fire to confume chem: He 
adds, that the beginning of thefe al fores is fo (mall, that Mea is 
| | uces 


a 
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duces the pain {carce equals the bigness of a Pea, and yet in fv days, nay: 
fometimes in few hours it {preads fo, as to deftroy the whole part it invadés, 
which he confirms by ehe Example of two perfons of his acquaineance, who: 
in a trice loft by Congelacton the badges of their Sex. . 

25. Astothofe that are kill’d with Cold, our Author informs us, chac 
they perifh’d by two differing kinds of death. For fome being not futhciemly 
fortih’d againtt che cold by cheir own internal heat, for competently arm’d. 
againft it by Furs, Inunctions, and other external means, afcer having had: 
their hands and teet firit feized by che cold, cilt they grow palt feeling ic, 
there the reft of cheir Rodtes are fo invaded, that chey are taken wich a (kind 
of Lethatoick) Drowzinefs, thac gives them extreme Propenftty to fleep, 
which if indulg’d to, chey can no more awake oucef, but die infenfibly. And: 
from cais kind of Death our Author adds, that he was feveral times fnatch’d 
by his fervants, who were more accuftom’d to the cold, and feafonably: 
forc’d him co awake out of chofe drowzinefles, which they knewtobe moft 
dangerous. And chat fometimes the death by cold is indolent ertough, the 
Relations of fome intelligent acquaintances of mine, who. have been in ex- 
ceeding cold Countries, do.confirm, | 

26. Bucthe other way whereby cold deftroys men, is chat, which is 
the moft remarkabte tn our Author, and though fefs fudden is mote cruel. 
For he cells us, thar fometimes the cold feizes mens Bodtes in the reins, 
and ail about che Walt (and efpecially horfe-men underneath che Armor 
of the Back and Breaft) and ftraighrens, as he fpeaks, chofe parts fo forcibly, 
that ic freezes afl che parts of the Belly, efpecially che Guts, forhat chough 
they have keen apperices, they cahnot dipeft, or fo much as retain the 
hghreft and eafieft Aliments, without excepting Broths themfelves, but 
prefenrly reject them by vomit, with unfpeakable grtpings and pains, and 

® fo cominuatly ‘complaining of rheir condition, and fometimes crying out, 
as if fome body were tearing ouc cheir bowels, they end cheir miferable 
lives,.. being often brought by thevtolehce oftheir cormencs to che brink of 
madnefs. and defpair, before chey come to thacof the grave. And oar Author — 
having feen fomie of thefe depatred wreeches open’d,{aies,thar they found the 
gteareft pare of their Guts black, ‘burn’d up, and as ic were gtew’d'togecker, 
whence he thinks it probable, chat, as cheir Bowels cameto.:be fooif'd and 
gangrenated, ‘they Wereforc'’d to thofe complairits and exclamations ; and tve 
may add, That probably upon che fathe caufe- depended thofe conrital vomirs 
of what they eac-or drunk; the Ginerene of the gurs'hindering the defcent of 
Excrements downwards, 4s ic often falls ovr, ‘ih the trie Tliaca Palfio, 
and the Periftaleick, or the ufual motion of the parts being inverted, as it alfo 
frequently happens-in the {atie difeafe, Thereis no-doubs ‘buc gai 
| | and 
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and Phyficians will chink this account very imperfect, but yet I think my 
felt behotden to the Author for it, becaufe ‘tis nor the belt, but the onty, 
chat I have hicherto yet met with of this macter, though I could with it had 
been much more full and particular, and that he had alfo open'd thofe Ani- 
mals, amd efpecially cheir brains, chat he mentions to have been kill’d fud- 
denly, and without pain, by cold. For fuch informations ¢ whofe wane, 
as far as our Climate will permirc, 1 have had chougkts of fupplying by Expe- 
fiments upen other animals) would perhaps fatisfie meone way or other a- 
Hout a conjeéture | have had, and been able to countenance by (everal trials 
upon Vegetables and dead Animals, abouc che caufe of mortifications pro- 
duc’d by exceffive cold. 

2.7. What cffeéts aviolenc Cold may have upon the bodies of other Ani- 
mals thanmen, I fcarce find at all caken notice of by the Wricers J have 
met with, and whac I remember upon that fubject amounts co but few 
particulars: The French Author lately quoted, takes notice in general, that 
the cold in Akrain, as the “Polanders callit, is fometimes fo great, as to be 
{carce {upportable by horfes,and fome other came Bealls. 

28. This{ame Author alfo mentions a certain fourfooted Animal called 
Bohack, which is faid to be peculiar cothofe parts, and hides himfelf under 
ne in the Winter; and having inquir’d of the lately mention’d Peli(h 

obleman concerning this beaft, he cold me, chat being in that Province he 
had one prefencted him as a rarity, upon an occafion proper enough to be men- 
tion’d here. For fome of the Poles chancing to dig (for fome purpofe chat 
i remember not) in a certain retir’d place, were furpriz’d to find under 
pround, an Animal not familiar to them, and though this creature was fo 
frozen and ftiff, that chey chought ic tobe ftark dead, yet when they came 
to flea it for its skin, being awaken’d by pain, it recovered life again, and 
was brought as a rarity co the Commander, from whom I have the relation. 

29. That fome other Animals may be frozen till they are filff, and yet 
recover, I fhall (ere long) have occafion to obferve at the clofe of the 21. 
SeGion. And therefore I that now add but this, Thae whereas ‘tis a Tra- 
dition among Travellers into Northern Climates, that both Birds and wild 
Beafts are in icy and fnowy Countrtes ordinarily curn’d white, if noc at afl 
times, yet at leaftin the Winter by the coldnefs of thofe gelid Climates, I 
dare neither admic the pofition as a thing thatis true univerfally, nor reject 
icas a thing thatis never fo. For not now to enquire, whether whicenefs 
proceeds from the coldnefs ofthe Country, or from fome fetied feminary 
impreffion, or from the imagination of the females affe&ted by the vivid 
whicenefs of the fnow, chat almoft all the year long is che conftane object of 
their fight <I find by the Voyages — perus’d,chac Navigators often men- 

| 2 tion 
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tion their meeting with ftore of whice Pears and Foxesin Nova Zemble, and 
other very Norchetn Regions, as alfotheir meeting fomerimes with heards 
of white Deer: And inthe 4/ps, alwates covered with fno-v, good Authors 
mention their having met with white Partridges; to which purpofe I remem- 
ber, thac when I was in Savoy, and ehe Neighbouring Countries, which have 
mountains almoft perpetually cap’d with fnow, 1 heard chem ofren talk of a 
certain white kind of Pheafants to be mec with inthe upper parts of the 
mountains, which for the excellency of their tafte were accounted very 
great delicacies, But on the other fide, che fame Navigators treating even 
| of the coldeft Climates, feem to diltinguifh 
* And’ tis from very Northern Couns the white Bears from others of thofe parts, 
rey tht meal reve And as fora heard, of white Deets hel 
aa well of black Foxes as of white colour may proceed from feminal impreffions, 
a fince here in England I have feen feveral Deer 
of that colour, and though Greenland be by 
fone degrees nearer to the Pole than Nova Zembla, yet 1 have feena live 
Deer brought thence fomewhar differingly thap’d from ours, whofe skin was 
not white, but racher a kind of dun: And toadd That upon the by, I took 
notice, that provident Nature to arm them againft the cold, had afforded 
him a Coat, chat might have pafs’d for a Fur. 
30. Yet thefe two chings feem remarkable in favour of the efficacy of cold, 
the one, thacin feveral cold Countries, as particularly Greenland, and Livo- 
, a nia, even Modern defcribers of chem affirm, 
. Lepores coloris && pellis mutatiee that Hares will grow whice in Wi ncer, and re- 
viaiey bempe pine was vepité, turn to their native colour inSummer. And che 
sash pairs : aide cinerea, ovber, that though Charleton Ifland differ not 
babeat. Liyonix nova defcriptio. One degree in Latitude from London; yet (as. 
Pag. 303. the cold is chere prodigious, fo I remember, 
chat Captain James fome where cakes notice of 
his having feen there, both divers Foxes, that were pied black and. white, 
and white Parcridges, though he could nor catch them, (Pag. 46. and Pag, 
$9.) Buc ofthe whitenefs of Animals! elfewhere treac amone other fub- 
jects, chat belong ro the Hiftory of Colours. And having already been 
more prolix chan I intended in fetting down the obfervations of others, I 
chink it now time for me ro refume the mention of my own Experiments, di« 
vers of which, though made before others, that have been already mention’d, 
 Xor XII. Se&tions off, 1 thought fit for co referve for this plate, both for 
other reafons, and becaufe, this place feems proper for Experiments, that 
have a nearer tendency to the hinting or the examining the more general 
H ypothejss about Cold. | 
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Titre XX. 


Experiments touching the weight of Bodies frozen and 
nnfroxen. 


I. — divers of thofe ingenious men, chat have of fate revived, and 

embraced the Doctrine of the old Aremifts, teach us, chac water is 
tumed into ice by the incrodu&ion of frigorifick Corpufcles, which Denso- 
sritus of old is {aid to have believed to be cubical (and to which other Phi- 
lofopbers of late have affigned other fhapes indeed, but yet determinate 
ones) we thought fit not fo much for our own facisfaStion, as for that of 
others, to try, whether or no a pe its increafe of weight, when 
frozen, would betray any fubftancial acceffion of che Corpufcles of Cold, - 
which according to the Epscwrean Principles, may, by reafon of cheir {mall- 
nefs, pafs in freely, and in vait multitudes, atthe pores of other Bodies, 
and even of glafs, and which by reafon of the fame fmallnefs, muft be fap- 
pofed exceedingly numerous to be able ro arreft the motions of fuch mult- 
tudes of minute Corpufcles, as muft goto the making up of any confiderable 


quantity of water. : ee, 
2. And firft we made a trial with Eges, of which our Notes give us the 


following account. | 

3. [ We took agood pair of Scales and placing chem upon a frame (pur-- 
pofely made for fuch Experiments, as required, that the things to be weigh- 
ed fhould remain long in the ballance) we putintoone of thefe a couple of 
Fges, and having counterpoifed chem with brafs weights, we {uffered them — 
to continue all nightina Turret (built as ic had been made for an obfervato- 
ry) that che breaking of che Eggs, or any fuch other accidents might not 
hinder che fuccefs of our endeavours (which were tocry, whether the Cor. 
pufcles of Cold, which divers Philofophers fuppofe to beithe Efficients of 
Congelation, would make them any whic heavier,) but we were fomewhat 
furprized, when the next morning, after avery fharp night, going up co the 
Turret, we found (the fcales and frame being in good plight) the Eggs to be 
grown lighter by very near four grains.) 


Thus far che Note, 
— ¥ 4> Put 
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4.But though we afterwards repeated che Experiment once or twice (if noe 
oftner) yet having been by intervening avocations diverted from regiftring 
the circumftances of the events ; I dare not now truft my memory for any 
more, than that fome of the circumftances feemed odd enough, bur uncer- 
tain, and chat I defatted from profecuting the Experimenc, chiefly for chis 
reafon, that an increafe of weight in expofed Eggs was {carcely to be hoped 
for, - becaufe it feemed probable, that part of che more fubtile and f{piriruous 
Corpafcles contained in che Egg do coftinually, by little and fictle, get as 
way through the pores of the skinand fhell ; that, feeming tobethe reafoa 
why Eggs long kept have ufually within the fhell, a manife(t,and fometimes 
very conliderable cavity unfilled with either yolk or white, which Cavity 
feems to have been left by che recefs of che fubcile parts we have been menti- 
oning, fothat although the frigorifick Atoms fhould by their ingrefs add 
fome, not altogether infenfible weightto the Ego, yer chat would nor, 
unlefs perhapsin the very nick of time, when che Congelation is firft adtu- 
ally made, betaken notice of, by reafon of the greacer decrement of weichr, 
thar proceeds from the Avolation of the more fubtile parts of the Ege ir 
felf. , 

. And to fatisfie our felves about this matter, we took four Hen Begs, 
and conntetpoifed them carefully in a good pair of Scales, which were fut~ 
pended ata frame, chat the ballance might be kept unftirr’d in a quiec room, 
wherein wehad placedic, and fuffering it to continue there fora pretty 
while, te obferv’d, chat chough it were Winter,and though the rome where- 
init flood were defticute of aChimney, yet that Scale wherein che Eggs 
lay, did almoft grow manifeftly lighter, fo chat ic was requifite, from time 
to time, to rake a grain out of the oppofite fcale, to reduce the ballance to an 

Equilibrium, And by this means we found the Eggs after fome time to have 
loft eight crains of their former weight, but how much more they would have 
loft, if we had continued che Experiment,the need we had of the Scales kept 
us from difcovering. | | | 
6. Upon this occafion I will add, thac I us‘d fome endeavours to fatishie 

my felf about rene ay viz, whether Egos a aftually frozen (for 
thofe mention’d in the former Note, might lofe thetr weight before they 
were fo) and kept ina pair of good Scales faften'd to a frame in fome quiet 
place, well fenc’d from the Sun, would by the cold of the Air in freezing 
weather, be kept for any confiderable time, without a fenfible diminution of 
weight, but an unexpected thaw hindred us from feeing the fuccefs of what 
we defign’d of this nature, both as to Eggs, and alfo fome other Bodies: For 
if the Erperimenc were very carefully cri’d upon @ competent variety of 
them, it might poflibly affift us to guels, efpecially in Camphire, and 

other 


* ’ * eo 
Pag. Tr + 5 a 
= ae 


Cars ) | 
other eafify exhalable bodies, what incereft Cold may bave in fuppreffing or 
diminifhing che expiration of their Eflevia, 

q. But co return co the weight of Bodies frozen and unfrozen, \ve atcempt- 
ed co difcover fomewhat about it by feveral ways, according as the differing 
accommodations, we were furnifh’d wich, permitted. And of chefe trials I 
will mention four or five,as well of the lefs, as of che more accurate, as my. 
memory or Nores fuppty me with them. 

8. One of the fefs Accurate ways we imployed rotry,wherher ice,in which 
according tothe Aronutts, ereat ftore of thefe frigorifick Corpufcles mult be 
wedged, would not upon cheir expulfton or recefs, leave the water lighter 
than was the ice, was chat which follows,wherein co haften the Experiment, 
we mingled 2 little falc. And though we forefaw, there would be a difficul- 
cy from the Adhefion of the vapours of the external Air, to che outfide of the 
giafs we were to employ, We thought, cthac inconvenience might be remedi- 
ed by well wiping off the froft, er dew from the outfide of the glafs, till ic 
were clean and dry : The event of the crial we find fuccinAly fet down among 
our Nores as fotlows. [A fmzle Vial feated up with ice and fale, being wi- 
ped dry, and weighed, was found co sveigh four ounces four drachms and a 
half, when ic was quice thawed, it was found to weigh fomewhat.mare chana 
etain lefs chan itsformer counterpoife.| 7 : 

But more accurate and facisfactory Trials about this master, I find chus fer 
down in one of sal alte Bs 

g. [We took a Vial morethinchan chofe that are commonly us’d,. chat, of 
the Aporegare of that and the Liquor, the glafs might make fo much:the lefr 
fer part : Thrs Vtal was furnifhed wich a fomewhat tong neck, which ac the 
flame of a Lamp .was-drawn by-deorees flenderer and flenderer, that: betng 
very narrow atthe Top, itmight-themore readily and conveniently be fea- 


’ led, notwichftanding the waters being init ; chen we aémof fill’d ac with 


tbat liquor, 1 fay almoft, ‘becaufe a-comperent {pace ought tobe left unfill’d, 
to allow the water, fivell’d by glaciation, room to expand ic fetf': This Vie 
al with che liquor in rt, was plac’dina mixture of fnowand fale afser our u- 
fual manner, and whemche olafs appear’d almoft full aftce, 4c wascaken-ouv, 
and nimbfy clos’d with Hermes’s feal, prefently after, this was weigh’d im 
apair of very 200d Scales, and'the Vial together with the coritain‘d liquor, — 
amiounted.to zy, $8. or. (}, whtch yer was not all ice,becaufe chefe things 
could not be done fo-nimbly, but that fome of theice beganto thaw, before . 
we were able to difpatch them quire, the vial-chus feal'd being reniov’d,and 
fuffered for two or three hours to thaw,when the ice was-vanifh'd,we weighe. 
ed again the feal'd gtafs inthe fame Scales, and found, tharicweigh’d, as 
before, atleaft, ifthere were-any difference, it feem’d to weigh a a 
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more.| Buc this Increment that amounted not quite to 4 a grain, might ea- 
fily be attributed to fome difference inthe weights and grains chemfelves, 
wherein ’cis not eafie to find a perfe& exadinels, or co fome little unheeded 
moifture, that might adhere tofomepartofthevial. = : 

10. And becaufe it may be wifhed, that as this Experiment fhews the 
weight of Ice refolv’d into water, to be the fame with that of the folid ice, fo 
we had cri’d whether the weight of water congeal’d into ice, would be che 
fame with that of the former Buid water, we Will fubjoyn what immediately 
follows in che fame paper in thefe words. : | — 

11. [We took a feal’d vial, very chin, chatic might be lighter, bur noe 
fo large as the other, by aboucachird, as amounting in the tacely mention’d 
Scales but to Siiij. 3ij. gr. 41. when we had feal'd ic up wich the water in 
it. This vial we plac’d as we had done the ocher, in a mixture of {now and 
falc, freezing it warily, left being feal’d, ic fhould break, then we remov’d 
it into the (ame Scales, to try,whether ic had got any weight by the fuppos’d 
fubinereffion of the Atoms of Cold, which many learned men cake co fe che 
efficients of Congelation;buc it eicher weighed juft as before,or if there were 
any difference, it feem’d co have loftZofa grain. Being fuffered to thaw, 
and put into the fame Scalesagain, ic weigh’d juft as much as ic did, when 
' frozen, chough the weights were numerically the fame, and abouc } would 
{way the Scales, or at leaft be fenfGble upon them, Bur noce, thas I was 
careful chis lait time to wipe the outfide of the glafs wich a linnen cloth, be- 
caufe I have obferved, according to what I elfewhere deliver, thar, in cafe 
ice be any thing hattily chaw’d, -1c may produce a dew on the outfide of the 
plafs, asI {ufpetted, chaceven the warm Air might in fome meafure do in 
this, and ific had not been for chis fufpicion, fome adhering dew, that I was 
thereby enabled to deceét and wipe off, before I put the vialincothe Scales, 
might.eafily have impos’d upon us. 

12. Thefe Trials 1 prefume may give fome facisfafion abour the inquiry, 
for che refalving whereof, I thought fit to make them. ae 

33. But I was alfo defirous to fee, whecher any difference, as to weigbr, 
Would be. praduc’d by freezing and thawing (if Imay ufe chofe expreffions 
in this cafe) Iron, Stone, Wood, or the like folid and permanent Bodies, 
which I intended co have exa&tly weigh’d before and after their being expos’d 
tothe Air, : and alfo after the fro{t was gofie, (and all chis againft Counter- 
poifes not expos’d co fo great aCold) would difcover any fenfible alreracion, 
as to weight, chat might fafely be afcrib’d to the Cold.. And though Avo-~ 
cations, and the negligence of one that we employ’d, kept us fsom bringing 
the matter to fuch an iffue as was defired, yet the Trials feem’d net altoge~ 
ther irrational, fince we have formerly made it probable (and have fince on | 
oh : : WIE 
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with frefh inftances to confirm ic) chat even Stones, and Metals, may refent 
fome change of Texture by che operacion of fome degrees of Cold. And in- 
deed induc’d by fuch confiderations of chat kind, as feem’d the leaft doubr- 
ful, I remember 1 fometime made feveral experiments of the weigh of (ome 
metals, and {tones, both before and after chey had been much expos’d to a 
more vehement Cold, chan would have fuffic’d ro turn water into ice, and 
alfo after rhey had been, if I may fo (peak,chaw’d in a tvarm Air.But che paper 
in which we reviftred che events of chefe trials having been miflay’d, 1 dare 
not charge my memory wieh che particulars. Only, if 1 miftake not, one or 
tivo of rhe flones feemed to have increafed in weight, after having been buried 
in our frigorifick mixture, which I was apt to impute to fome particles of the 
ice refolv’d into water by the falt, thicwas mingled with it, and (being 
rhaps made more piercing by the fatine particles affociated with them) ime 
ib’d inco che pores of the ftone. For! remember, that having procur’d an 
Experiment, chat I chen wanted conveniency tocry my felf, to be made by 
an ingenious perfon, upona flone hard enough to bear a good polifh, I was by 
him inform’d that che {tone by having been kept a while in water, did,though 
it were afterwards wip’c dry, difcovera manifeft increafe of weight: and in 
confirmation of my conjeSture, 1 fhalladd, chat from a fort of {tones that are 
of a texture clofe enough to be ufually polifhe ; I did, asI expeSed, obtain 
by diftillation (and chat without a naked fire) a confiderable quantity of an 
almoft infipid liquor, which.I fufpeéted to be 1n good part buc water foaked 
into che (tone, for reafons, chat ’tis not worth while here to difcourfe of ; che 
caufe of my mentioning thefe particulars-being, thac (hope) they may 
make thofe, chat fhall hereafter cry fuch Experiments, cautious how they 
draw inferences from them, and may invite them to expofe the bodies, they 
would make trial of, rather co the cold of the free Air in very fharp weather, 
(for want of which, we our felves could not do what we advife) than to arti- 
ficial elaciations at leaft, unlefs they be fo ordered, that nothing that’s moift 

come to touch the badies to be wrought upon. 
14.Buc {uch Trials as thefe newly mention’d, and others of che like kind, 
we mutt leave tobe profecuted by chofe, chat are furnifh’d with accurate 
Scales, and leafure ; for want of the latter of which, and fometimes too of . 
the former, we were fain to give over the purfuic of them; which troubled 
us the lefs, becaufe thofe made with the feal’d Vials wese diligently made ; 
and as for divers others; we made them, as we were fayine, more tobe able 
to gratifie others, than.co fatisfie our felves; becaufe though in cafe there — 
fhould unqueftionably appear fome fenfible increafe or decrement of weight, 
upon thac which che Aromifts would call the Acceffiewor E.cpiration of frigo- 
sifick Corpufcles 3 ic would afford a plaufible Argument in favour of che Epi- 
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enveas DoSrine,about rhe generation of ice . yet ifno fuch change of weight | 


fhould be found upon the freezing or the thawing of water,or any otherBody ; 
I doubt wherher it may, on the contrary, be fafely concluced, that che Aro~ 
mifts Theory of Cold is falfe. For potfibly chey may precend, chat the Atoms 
of Cold may not have either gravity or levity, any more than rhe {teams of 
Elegtrical Bodies, or che Effievia of che Loaditonee Nay, though we thould 
admic the frigorifick Corputcles not to be alrogether devoid of gravity, ie 
may yer be faid, chac when they invade the Body, they freez, they expel 
thence fome other preexiftenc Atomes,that may alfo have fome little weighr, 
and chat the frigorifick Corpufcles, that flie, or are driven away, may be fuc- 
ceeded by fome fuch, when bodies come to be thaw’d. But of this no more 
at prefene, | | 





ad 


Appendix to the XX. Title. 


He Experiments recorded in the foregoing SeStion, may perchance In 
chis regard prove more ufeful chan I was aware of, chat chey may keep 

~ men from being mifled by the contrary accounts, that I find to have been 
given of the weight of ice, and water, by noobfcure writers. For (to {pare 
one of the famoufeft of che Ancients ) Hel/moat in the Treatife he calls Gas 
Ague, where he gives an account of the congelation of water, which! con- 
fe(s to be unintelligible enough to me, and where heis pleafed to afcribe to 
I know not what extenuation of parc of the fulphur he fuppofes to be tn 
water, that levity of ice, which the bubbles, it concatns, afford us an intelligi- 
ble and ready account of, delivers very pofitively this Experiment. Jmsple 
(faies he Num. 35.) lagenans uitream OF moagnam frufiie Glaciei, colluns vere 
olandatuy figillo Hermetis, sd eft, per vitri sbidems liguationems : ponater hac 
tums lagena tn bilance adjetto pendere in oppofitum, CO videbis quod preperwodams 
atlava fas parte aqua poft uae glaciews erit ponderofior feip(a glacte, Quod 
cums millefiesex cadem, aqua fiers poffit, &c. Thusfar Helmont, whoin cafe 
he cake /agesa witreain the ordinary acception of the word, would have made 
us fome amends for this erroneous account, if he had caught us the way hew 
he could feal fuch abroad veffel, asaglafs flagon, Hermerically, Buc whae 
has been deliver'd in the.foregoing SeGion, will fufficiently thew, whae is 
to be hought of this Experiment of He/megts. And for further confirma- 
: . | fion, 
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tion, we have feveral times weieh’d ice frozen, and reduc’d to water, withe - 
out finding any caufe to doubt, Buc chat Hedmont was miftaken. And partis 
cularly upon the faft Trial I made of this kind, having fill’d a wide mouth’d 
glafs wich folid fragments of ice, together with it amounting to a pound (of 
which the glafs alone weigh’d fomewhat above five ounces) 1 whelm’d over | 
the mouth of it anocher flat boccom glafs, chacif any vapours fhould afcend, 
they might be condens’d into drops, as in the like cafe I had formerly ob- 
ferv’d them todo. And this ice being thaw'd in a warm room, as no drops 
were feen to ttick to the infide of the inverted glafs, fothe other glafs being 
again put Into the fame Scales, appear'd almoft exactly of the fame weight 
as formerly, whereas theice alone, that had been sefolv’d, amounting to 
much above eight ounces, according to He/ments proportion, the weights 
fhould have been augmented by a whole ounce at leaft: And I make little | 
doubt, buc chac if the Experiment had been tri’d in greater quantities of Ice, 
the event would have been very lictke, if ac @il, differenr. But I purpofely 
chofe in the Statscal Experiments about cold, to make my Trials in no grea 
‘ter quantittes of matter than I have done, becaufe ’tis very difficule to ger 
{cales rong enough to weigh, without being injur'd, much greater weights, 
and yer be accurate enough to difcover truly {uch {mall differences; as are 
fic co be taken notice ofia fuch Experiments. But to return to Helmont, 
Norwithftanding all chat we have {aid againft what he delivers abouc the 
Weight of ice, yet becaufe I take this inquifitive Chywsi/?, to have been, in 
fpite of all his excravagancies, a Benefactor to experimental learning, Iam — 
willing co fugeeft on his behalf, that pofibly much of the additional weighe 
he afcribes to the refolv’d ice, may have proceeded from that which would 
nor have been taken notice of by an ordinary Experimenter.For (as I not lon 
émce intimated ) | have (fometimes purpofely, and fometimes by chance} 
by thawing ice inclos’d veffels fomewhat haltily, produc'd a copious dew 
on the ouciide of the veffels, which dew, as being made by the condens'd 
vapours of the Ambience Air; oughtto be wip’d off, before the veffel-be puc 
into che {cales to weigh che melred ice: And tis pofhble alfo, thac He/mone 
may have err’d in the manner of weighing his Lagena, whatever he mean by 
it, tt being ufual even for learned men, chat are not vers’d in Statiek’s to 
miftake in Experimencs, which require, chat things be skillfully and nicely 
weich’d: How farchis excufe may be appli’d to a late Commentator upon 
eAriftetle’s Meteors, who fates, he tri‘d, chat water frozen is 
heavier chan unfrozen;, being aftrangertothst Aythorswrite 7" His’ gf 
ings, I fhall aot confider : only whereas Helmont and He Seem simaue aquawe 
gravioremefie non congelata expertes eff Fo, Manelphas, Com, in @, Meteor, Arifiet. Inqut 
Tho, Bartholiqus.de Nias ufucap. 12. | . 
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to agree very liccle in their Affirmations, ic willbe perhaps more difficufr 
to accord them, than todetermine, bythe help of our formerly regifter’d 
Experiments, whac may be thought of both their Relations. _ 

Yec I fhall add on this occafion,. That if 1 had not devis’d the above 
mention’d way of freezing warer by Arc in Hermpetically feal’d glafles, I 
fhould have found it difficult to: reduce, what is affirm’d by ane/phus; 
which I chén dreamt not of, to an: accurate Experiment ; for though I had 

~ Imploy’d a feal’d glafs, (which } have not heard, chat he or any other has yer 
made ufe of to that purpofe) yet if I had in that veffel expos’d the water to be 
frozen the common way, tis odds (chouch ic be nor abfolucely certain) that 
the water begynning,as "tis wont to congeal at the Top, the Expanfion of the 
fubfequently freezing water would break the glafs,. and fofpoil the Experi. 
ment: And for the fame reafon I have fometimes in vain atrempted, to ex= 
amine the weight of water frozen, by natare, accordmg to her wonted mew 
thod imopen Vials. And if inflead of glafles, you make ufe of ftrong earthen 
veffels, there is danger, that fomething may be imbib’d, or adhere to the 
porous veflel, and increafe the weight, and by fome fuch way, or by fome 
miftake in weighing, ’tis very probable anelphus may have been deceiv’d, 
which | am the more inclin’d to think, if we fuppofe him a fincere writer, 
not only becaufe of fome things | have taken notice of about. congelations 
made in earthen veffels, but Becaufe, when I have inftead of an earthen, 
made ufe of a metalline poctinger(both which forts of veffels have in common 
his inconvenience, chat their ponderoufnefs makes them lefs fit for accurate 
Scales ) there appear’d caufe to fufpeét, erther chac our Author did not ufe 
metalline veffels, or, which.I rather fufpeét, thac he wanted skill or dili- 
gence in weighing. For as 1 find no intimation of his having imploy’d any 
- peculiar or artificial fore of veffels, fo, if he us’d fach as we have newly been 
fpeaking of, and had weigh’d them carefully, I cannot but chink, that inftead 
of finding the ice. heavier chan che water ’twas made of, he would have rather 
found it lighter, For I remember, that having once expos’d aif night a pot- 
cinger almolt full of common water; to an exceeding fharp Air, and having 
caus’d it che next morning to be brought me, when the liquor was throuchly 
‘frozen, I found ic to have loft about 50. grains (if I mifremember not) of 
its formér weight; and though this event were confonant enough to my 
‘conjectures, yet for greater certainty I repeated the Experiments another 
fro(ty night wich chis new caution ; thatthe portinger and water, together 
with rhe counterpoife, were kept fufpended in the Scales, to be fure that no 
effufion of any part of the water in carrying it abroad to the open Air, fhould 
be made without being taken notice of; buc the nexe morning (fomewhac 
lace) che veffel with the contain’d water now congeal'd; appear’d to have 
> if | 7 loft 
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folt about 60. grains : and wich the like fuccefs che Trial was reiterated once 
more, and chat in weather fo (harp, cthac I] am noc ape to chink, che water 
exros'd by Afanelphus, began co freez fooner chan ours. But the event 
was not unexpected, for befides that I contider’d, chat inchefe kind of Ex- 
pe-iments, parc of rhe warer, notwith{tanding the exceeding coldnefs of 
the Air, muft inall likelihood fly away before the furface of ic began to be 
congeal’d, 1 judge it not improbible, thac not only the fluid part, but even 
thar, which was already congeal’d, might continually lofe fome of its Cor- 
pufcles, and by their recefs lofe alfo fomewhat of its weight. And left 
thefe conjeStures fhould feem too too unlikely, ’cwill noc be amifs toadd in 
favour of the firft of them, thac having purpofely provided a large Pewrer 
Box, ‘vith a cover to fcrev on it,and having fill’d ic almoft full of wacer,(I fay 
almoft, becaufe if the veffel had been quite full, the congealing cold might 
have burit it) and carefully weigh’d che Aggregare of both (which amounted 
to Sv. ij. gr. rr. whereof the veffel weigh'd $1). 3v(}. and gr. 8.) we ex-: 
pos’d rhe water after che Top of che pot was {crew’d on, to hinder the Avo- 
fation of it, to the freezing Air alknight, and the next morning found it 
frozen from the topto the boteom, though not uniformly and perfeAly, buc 
found not one grain difference becwixe its prefent and its former weighc : 


And as for the fecond conjecture newly propos’d, though it may feem 


fonewhat {trange, yet itis confirmable by this Experiment ; -that having 
plac’d divers lumps of folid ice in a Pottinger, which together with chem 
weigh’d a pound, coniifting of 16 3, and having expofed thefe things in che 
fame {cales, wherein they were weigh’d, to the free Air on a very froity 
night, we found the ice to have loft the next morning 24. grains of ics weight, 
and the teacher continuing fo-cold, thacic froze hard all day long in che 
fhade, I gave order to have it kept out of the Sun:in.che fame {cales, during 
all chac time, and a good part of the following night, and chen weighing ic 
the fecond time, found thac, the whole decrement of weight, did now a 
mount CO five grains above two drachms, though the weight of the ice with- 
our the pottinger were but about feven ounces; and when we had kepc 
about 13. ounces of ice Ina very frofty night expos’d tothe cold Air, ic had 


‘oft as early as che next morning a good deal above.two drachms of its for 
mer weight: But thefe Statical obfervations have perhaps already but too 


much fwell’d chis Appendix. 
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Tirve XX. 


Promifcuous Experiments and Obfervations concern- 
ing Cold. _ | 


I. | Pare ic will not be imagined, thac I have fuch narrow choughts of the 
fubyeét I treat of, Cold, as to believe, chat 1 have compriz’d under © 
thofe few Titles, prefix’d co the Setions of this Hiftorical Treatife, all che 
Particulars that I knew to belong to fo comprehenftve a Theme, as would 
readily appear, if I chonght ic convenient coinferc here the Scheme of Ar 
ticles of inquiry, that 1 drew up co dire& my felf, what inquiries.and Expe- 
rimentsto make. But though there were divers of thofe Heads, to which 
I could {ay folittle, chac I judo’d ic improper to affign them diftina Titles, 
‘becanfe as to fome of them, I had not sime and opportunity to make thofe 
‘Triats, which if I had not wanted thofe Requtfires, might have been made 
evenhere in England: and becanfe alfo, as tomore of them, I conceiv’d 
my felf unable to produce in chis temperate Climate, fo {trong and durable 
a Cold, as feem’d neceffary to make the crials, chat lee refetrd to 
‘them, fucceed fo far; as to fatisfie my doubes, either affirmatively, or ne- 
atively : Though I fay, chefe, and fome other Confiderations kepc me 
from increafmg the Number of the Titles, among which I have diftributed 
the Experiarents and Obfervacions, chat make upthe foregoing part of this 
Treatife, yetfince divers particulars have occurr’d to me, which chough 
they feem not properly reducible to the foregoing Tictes, do yet belong to 
the febjec and defion of chis Trearife, 1 think ir fic ro annex them in chis 
‘place, and without any other order than that, wherein they fhall bappen 
‘to occur to me, throw chem into this one Se&ton, cogether with fome 
foofe Experiments, and divers Relations, that I have met with ameng Na- 
vigitors and Authors, that have cravell’d into the Northern Climates, 
touching Cold, not forbearing to infert promifcuoufly among them, fome 
few Paralipomena, which if they had feafonably come to my hands, or into 
my mind, might have had a more proper place among the foregoing Sectt- 
ons, or have compofed a Title by themfelves. Wherefore though the Ob- 
_ Servations will not be altogether unaccompanied with Experiments, yet - 
| | | the 
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the reafons above intimated, much the greater part of what is to be deliver’d . 
under this Title, will confitt of Collections out of Voyages, in Which the 
ftrange things mention’d, being fuch as we cannot examine by our own Tri- 
als, I can equicably be thoughr anfiverable for the Truth of nothing, but: 
the Cirations. | 

2. Lremember I tri’d at feveral times divers Experiments, to difcover, 
whether or no congelation would by conftrition of the pores of Bodies, or 
Viriating their Texture, or arrefting the motion of their pares, hinder 
them fron emiccing thofe Effwvia, chat we call odors; bur the Pegifter of 
thefe Obfervations, being unhappily loft in one of my late removes, L dare 
add but thefe few, wherein I have no caufe to diftruftmy memory. 

3. I did inthe Months of December and Fannary, at feveral times g2- 
ther differing forts of flowers in frofty weather, buc in moft when they 
were frefhly gacher’d, and haftily {mele to, I could {carce perceive any 
fenfible {melt, whether ic were, that che caufes above hinted, hinder’d the 
expiration of the odoriferous fteams, or that che cold had fome undifcern- 
ed influence upon che Organ of fmelling , which made the fenfe more 
dull, or thac che fame cold kept the Alimental juice of che flowers from 
fing in fuch plenty, and abounding fo much with (piricuous parts, as was 
ufual ac the more friendly feafons of the year; and this feem’d che more. 
likely to be one reafon of the Phenomenon, becaufe molt of che flowers 
were flacey, and asic were ready to wither, and becaufe alfoa Primrofe, 
thac was vigorous and frefhinics kind, had an odor, chat was manifellly 
(and *cwilleaftly be belteved, chat te tas not ftrongly) (weer, and genuine. 

I cook atfo abouc anounce by gueis of Rofe-water, and putting ic 
intoa {malt Vtal, after Ehad {melt to it, it was expos’d to freez in the: 
oper: Air, and when it began cohaveice inic, [chen {melt toit again, but 
found not the perfume confiderably, tf fo much as manifelty abated, and 
laftly, having fuffer’d ic cocontinue in the Air, chat was then very fharp, 
ull ’cwas quite frozen, and difcover’d no liquor, when the Vtal was turn’d 
uphide down, the ice nocwithfanding was not delticute of a graceful and ge- 
nuine fent, though it feem’d fomewhat fainces but after the ice was reduc’d 
to water again, the fragancy appear’d confiderable. Buc on this occafion 
‘cwill nos be improper co fubjoyn this Caution, That care_mult be had in 
Trials of this Nature, to make ones eftimate betimes,for if a man fhould flay 
too ong abou ic, there is danger, thac the warmch of ones breach and face 
may relax the pores, or thaw the furface of the ice, thar is held near his 
Nofe, and both free andexeice rhe Corpu(clesof fmell, chat are imprifon'd 
there, that fo inflead of tee he may {mellaliquor. The reafonablett of 
which adverufment may be juftif'd by an Experiment that 3 am about to an- 
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nex. For being pretty well confirmed by the cafual and unwilling Obfer- 
“vations of one of my friends, curious in making fiweet water, That even 
Liquors,more eafie tobe fpotlt chan Rofe.wacer,would not have their fragancy 
deftroy’d, chough perhaps impair’d, nor fo much as cheir odors forthe ume 
quice imprifon’d and fuppreis’d by congelation, and this appearing congru- 
ous to what I formerly noted of the Effsuiams, chat may by che Decrement 
of weight be gathered totflue from ice it felf, I chought it worth while cto 
try, whether ftinking Liquors would not be more alter’d by congelation, 
than odiferous ones: and accordingly having procus’d fome rain water, thar 
had been kept ina Tub, cillic funck fo flrongly, chat I could hardly endure 
ic near my nofe, I caus’da pottinger full of it to be expos’d all night ro a 
very fharp Air, and examining itthe nexe morning, when it was all curn’d 
intoice, neither Inor fome others, to whom it was offer’d, could perceive 
any ftink ac allin ir: and having in another place, but wich as Qinking 
water, repeated the Experiment, when che potcinger was the next morning 
brought to my beds fide, I found it co{mell abominably, whereupon guefs- 
ing, chacchis difference proceeded from fome thaw made by the warmth of 
the room in the fuperficial parts of the ice, I found it so be fo indeed, partly” 
by the help of che lighe, which difcovered a little liquor upon the ice, ‘and 
partly by exposing the veffel with that liquor init tothe cold Air again, by 
whofe operations anice was produc’d, thac was perfeétly inodorous ; and 
I remember, that one of thefe parcels of ice being chaw’d, feem’d co be lefs 
 ftinking chanbefore * ic had been frozen, and if I had nor 
Ml it bad ne been diverted, I fhould have cried, whether this ice, that 
ee pu did not emit odors, would emit like other ice, Efflwvia, dif. 
amiftake of one, coverable by the Scales: for whether the ice would lofe of 
that I ordered its wheight , which feem’d the more probable, or would nor, 


ia my abfence che event may afford anot inconfiderable hinc. 
to freex and 


thaw the fame water, divers times one after another, I might bave added the fuecefs of thae 
Experiment, which Iwas forry to mifs of, becaufe it might poiibly bave afforded an ufeful bias 
about away to corre dd Stinking water in fome Climates or feafonse 


s- Icis athing notonly remarkable, but {carce credible, that chough the 
Cold has {uch ftrange and ragical effects ac 4/nfco, and elfewhere in Cold 
Countries, as we have formerly mention’d, efpecially a litcle after the be- 
ginning of this 18. and fomewhere inthe 19. Se&tion, yet this happens to 
the Ruffians and Livonians themfelves, who not only by living in fuch a 
Country, muft be accuftomed to bitter Colds, but, who to harden them- 
felves to the Cold, have us'd themfelves, and thereby broveht chemfelves 
to be able to pals toa great degree of Cold, from no lefs a degree of is 
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without any vifible ptejudice to their healths. For I remember, that having 
inquired of a Virtnofo of unqueftionable credit, whether the report of out 
Merchants, concerning this ftrange cutlom of the M4u/covites and Livoniars — 
were certainly true, he affur’d me, chat ic was fo, ac leaft as to the Livoni- 
axs,among whom being in their Country,he had known it prastis’d, And the 
{ame was affirmed to me by an ingenious perfon, a Door of Divinity, chit 
had occafion fome years fince to make a journey to Mufeo, And the Tradi- 
tion is abundantly confirm’d by Olearins, whofe Teltimony we fhall fub- 
joyn, becaufe this feems one of the eminenteft, and leaft credible inftances, 
that we have yet mec with of the ftrange power thac cuftom may have, even 
upon the Bodies of men. "Tis 4 wonderful thing, {ries hey | 
ro fee how far thofe Bodses ({peaking of the Ruffiens, chat are Olesrins,li= 
accuftomed and hardned to the Cold) can endure heat, and U6 3+ PAE 
bow when it makes them ready tofaint, they go ont of their Stoves 
frark naked, both men and women, and cal, themfelves into cold water, or canfe 
st to be pour'd upon their Bodies, and even in Winter wallow in the Snow. To 
which paffage our Author adds from his own obfervation particular Examples 
of the Truth of what he delivers. 

6. Lhad feveral years fince, che curiofity to try, whether there were any 
truth imthaccradition, which is confidently affirm’d, (and ' experience by 
fome is pretended for it) thatthe Beams of the Moon are cold, but though 
J were not able to find any fuch matter, either by the ununited Beams of the 
Moon, or by the fame beams concentred by fuch Burning-glafles as I chen 
_ had 5 yethaving fome years after furnifh’d my felf with a large and extraor- 
. dinary good meralline Concave, I refolv’dto try, whether thofe beams 
were not only devoid of cold, but alfo fomewhat warmith, fince they are 
the Sun-beams, chowgh reHected from the Moon. And we fee, that his 
beams, chough reflected from glaffes not fhap’d for Burntng, may yet pro- 
duce fome not infenfible degree of warmth. , But notwich{tanding my care 
co make my Trials in clear weather, when che Moon was about the full, and, 
if I mifremember not, with a Weather-glafs, I could not perceive by any 
concentration of the Lunar beams, no not upona black object, that her 
light did produce any fenfible degree, either of cold or heat ; buc perhaps 
orbers with very large glaffes may be more fuccefsful in their Trials. 

q+ On this occafion I fhall add, chat meeting the other day in a Booke 
fellers fhop,with the works of che Learned Phyfician Sanitorins (whom I look 
mpon as an inquifitive man, confidering when and where he liv’'d) a PiQture 
drew my eyes to take off an Experiment, whereby he thinks to evince the 
Jight of che Moon to be confiderably hot, which-he faies, he cri’d by a Burn- 
ing-glafs, through which the Moons light being caft upon the Ball of a com- 
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thon Weather-olafs, che water Wasthereby depreffed a good way, as ap- 
peat’d to many of his difciples, amidft whon the obfervacion was made. 
But though this may invite me, when opportunicy fhall ferve, to repeat my 
Trials, yer I mhuft cill chen fufpend my affenc to his Conclufion. For my 
Burning~etafs was much betcer, than by the Narrative his feems to have 
been, and my Trials were perhaps at lea{t as carefully and impartially made, 
as his Experiment in which this may probably have impos’d upon him , Thac 
performing the Experiment, a company of his Schollars, whileft they flood 
round abouc his Thermofcope, and ftoop’d (asin likelihood their curiofiry 
tnade them to do) to fee by fo dima light the event of che Experiment, the 
unheeded warmth of their breath and bodies might, unawares to Santlorixs, 
fomewhat affect the Air included in the Weather-glafs, and by rarifying 
it, caufe chat depreffion of che warer, which he afcrib’d to the Moon beams. 
But becaufe this is a conjecture, FE intend, if God permit, to repeat the 
Experiment, when I fhall have opportunity to do with a more tender Weau 
ther-glafs, chan I had by me, when 1 made my former Obfervations, 








To the XI. Title. 


Y the unfuccesfulnefs of the former atcemprs made vith an Iron inftru- 
ment, I was invited, efpeciatly being ac another place, where I was 
unfurnifh’d wich fuch hollow Iron balls, as are mention’d Mam. the 10. to 
fubfticuce the following Experimenc. J caus’d a skilful Smich to cake a 
Piftol Barrel, guefs’d to be of about tivo foot in length, and of a proportio- 
hable bore, and when he had by riveting ina piece of Tron, exaly ftopp’d 
the couch-hole, I caus’d him co fit co the nofe of chebarrel a {crev, to 90 as 
clofe as well he could make it, and chen having fill’d ie to the very cop wich 
water, I caus’d the {créw cobe thruft in (which could not be done without 
the Effufion of fome of che water) as forcibly as che Party I imploy’d was a- 
ble to do ic, thac the water, dilated by Congelation, mighe noc either 
drive out the fcrew, or get between it and the top of the Barrel, and 
having then fufpended this Barrel ina perpendicular pofture in the freeAtr,’n 
‘avery cold night, which chen unexpe&tedly happen’d, and gave me thé op- 
pertunicy of making che Trial, I found the next morning, that the incu- 
mefcent water had chrutt out a great part of the {crew, notwithftanding, thac 
to 
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to fill up intervals, I had oyl’d ie before, and ‘was got out betwixt the ree 
maining part of ir; andthe Barrel, as appear’d by fome ice, that was got 

our, and ftuck round about che fcrew; wherefore the bitter cold continuing 

one day longer, I did che next night caufe the intervals, thac might be etc 

becwixt the male and female fcrews, to be fill’d up with melted Bees wax, 

which I prefunt’d would keep the {crew from being turn’d by the water : and 

having in ocher points proceeded as formerly, 1 found che next morning, 
thac che {crew held, as Udefir'd, and the preceding night having been ex- 
ceeding bitter, the cold had fo forcibly congeal’d, and expanded the water, 
that ic burft che Iron Barrel fomewhat near. che cop, and made a conkiderable 

and oblique crack in it, abouc which a pretey quancity of ice appear’d to ftick, 

befides chac there were three or four other flaws, at fome of which {maller 
Quantities of water appear'd to have got our. At the fame time, that 
I befpoke this Iron Barrel of the Smith, I order’dhim to get me a brafs 
one fill’d up after che fame manner, to make che Experiment the more fatis- 
faftory. Buc though he could nor procure ic, yet che fuccefs was not un. 

welcome, becaufe ic was manife/t, chac there were cracks in che Iron in one 

place confpicuous, and in others eafily difcoverable, by blowing into che 

Barrel, and putting on che outfide of the fufpected parts, either fpittle or 

fome fic liquor, whofe agicion plainly difclos’d the egrefs of the wind, and 
chere appear'd {mali caufe to doubr, but that chefe cracks were produc’d by 

che operation of che cold, fince not only the Smith was askilfal man in his 

trade, and one chat L us’d to imploy about Inftruments, and alfo the Barrel 

had been fometimes kept many hours fill’d with water, without appearing 

esber than very ftanch : bue which 1s che confiderableft circumftance 

che night before, che froft as I lately noted, was noc able ro make the water 

break out at any of chefe clefts, though it were able to force it felf a way out 

ac the {cre:v, in fpight of all che care we had takes to make it go clofe. I have 

only chis circumftance to add about this matter, that when by thawing one 

part of che ice, fome: 1eces of the reft were gat out of the Barrel, all I cook 

notice of appear’d to be full enough of Bubbles, but yer fuch as feem’d 

Jeffer than ordinary, whether they were fo by chance, or were determined 

to be fa, bythe refiftence or compreffion, which the freezing water found 

upon ics endeavouring to expand 1c felf in the Barrel. 
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Appendix tothe XVU, Title. 


Ong fince the writing of che foregoing Scion, meeting with a paflace 

in Bartholinaw, where he vouches (abexs for the Experiment of con- 
gealing water (wichout limicing tt to any feafon of the year) by putting Salre 
petre into ic, and fhaking it {trongly, I was chereby confirmed, chat { was 
not miftaken, in fuppofing, thac Gaffendus (mention’d tn the former Se&tion)} 
did not exclude thac corporal and vifible Nitre out of the number of the 
grand efficients of congelation. For Cabeus having publifli'd his commenc. 
upon Arifforles Meteors (whence this experiment is taken by Bartholinus) 
before G affendus publifht his Book, ‘tis probable, that he as well as others 
borrowed che Experiment from him, and Cabeus, as Bartholinus quotes him, 
prefcribes the putting the Sale-petre itsfelf into wacer, which being a while 
pur into a brisk motion, will after {ome agication, not only refrigerare thac 


-wWarer, but bring it toa true and proper congelation. 


Wherefore fulpecting, that chis relation, wherein Bartholinns faies, he 
will believe him without an oath, may have given rife co the opinions and. 
affirmations of chofe ingenious writets,that have fince-afcrib’d fuch wonderful 
coldnefs to Nitre, and finding in Bartholinus, that Cabews’s proportion be- 
twixt the Nicre and the water, was chat of 35. toa100. that is almoft as one 
tothree, I chought it very well worth while to make Trial of an Experiment, 
which feem’d to melircle lefs unlikely than confiderable. 7 

I took then a pound of good Salt-pecre,and near 3.pound of common water 
(co obferve the more narrowly Cabaus's proportion )thefe betng put into a laree 
new Pipkin,were kept conftancly and nimbly ftirr'd about, fometimes by me, 
fometimes by one or other of my Domefticks relieving one another,when they 
were weary, but chough the mixture was with a kind of broad glafs {pattle kepe 


ina brisk motion, chat for che moft parr was after che manner of a whirle- 


pool, and fometimes a more confus’d agitation, and chough we kept ic chus 


{tiring for almoft an hour and a half, till we faw no likelihood of affecting 
any thing by crying our felves any further, yet not only we could not per- 
ceive that any Atom of true ice was produc’d, whereas according co our 
Authors we might have oi ae acrue and perfe& congelation of all or the 
greatelt part of the water, bucwe didnot find, chat chere was {9 mich as 
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any freezing of the vapours on the outfide of the veffel ; and for this reafon 
tve chough fit, abouc the fame time, to try che Experiments by another 
kind of Agitation, and mixing two ounces of Salt-petre with abour fix of 
water, in aconvemiently fiz’d Vial, we did feveral of us fucceffively vehe- 
mently fhake the Vialcooand fro, till we were almoft tir’d s but neither 
this way was chere produced che leatt ice within che glafs, or the tealt con- 
gelation of the vapours of the Air onthe outfide of it. ’Tistrue, thacwhen 
fo great aproportion of Salt-petre began to be diffolv’d in the Pipkin, che 
warer had a fentible increafe of coldnefs, which afterwards feem'd co dimi- 
nifh, when once the Nitre was diffolv’d ; but not to mention, chat (if I 
much miftake nor) we have obferv’d the water to be refrigerated, when 
upon the diffolution of common falt, multitudes of aétually cold and folid 
Corpufcles came to he every way difpers’d through it; this coldnefs pro- 
duc’d by the Nitre, was very far fhort of che degree requifite to congelati- 
on: for co farishe my felf, thac my fenfe did noc mifinform me,! took a coed 
feal’¢d Weather-glafs of about cen or twelve inches long, and immerfing it 
Intothe cold mixture of Nitre and Water, I obferv’d the tingted {piric of 
Wine in the ftem todefcend not inconfiderably, and when I perceived that 
decree of cold to have wrought its effe&, I remov’d the the:mof-ope into a 
Vial fill’d with common water, about which I had caus’d to be plac’d a 
Mixcure of bearen ice and falt, to refrigerate the contained water, in which 
the ball of rhe Inftrumenc being plac’d, the {pirit of Wine haftily defcended 


- twoor three inches below that place at which it ftood, when ’cwas remov’d 


out of the Nitrous folution: And for further fatisfa&tion removing the Ther- 
mofcope once again into that folution, the fpiricof Wine in the {tem was 
haftily impell’d up, asif the bubble had been put into warm water. And 
once more the Weather-glafs being remov’d into the formerly mention‘d re- 
frigerated water,the cincted liquor began to fall down haftily again,and with- 
ina while fubfided al noft into the bubble, whereupon to avoid injuring the 
Inftrument, wethought fie rotake it out ; fo that upon the whole matter, if 
the learned (abeus were not deluded by miftaking fome Chryftals of Nitre 
(which 1 have obferv’d eafily to fhoot again in water, that has been glurted 
with ic) for true and proper ice, I cannot but wonder at his affertion, and 
mult t2ke the liberry co think my felf warranted by fo many Harmonious 
Trials, as 1 have found unfavourable to the fuppos'd fupremenefs of Cold in 
Salt-petre, to retain my former opinion about ic, ull more fuccesful Experie 
ments withdraw me from ic. 

’Tis areceiv’d Tradition among the Water-men and many others, that 
the Rivers, ifnot Ponds alfo, are frozen firft ac the bottom, and begin to 


tha there, But chough I find this opinion to bein requeft, not only among 
: Englifh 
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Englifh Water-men, but among che French coo, yet I chink ic may bevery 
warrantably queftion’d: For ‘tis evident in waters we expofe to freez in 
large veffels, that the congelations begin at the furface, where the liquor 
is contiguous to the Air, andchence asthe cold continues to prevail, che 
ice increafes and thickens downwards,and therefore we fee,that Frogs retire 
themfelves in frofty weather tothe bottom of ditches, whence I have had 
many of chem caken out very brisk and vigorous, from under che thick ice 
thac cover’d the water. And J have been informed by an obferving perfon, 
that at leaftin fome places, - tis ufual in Winter for fholes of Fifhes to 
retire to thofe depths of che Sea, if not of Rivers alfo, where they are not 
to be found in Summer. _ Befides if Rivers were frozen at che bortom, we 
muft very frequently meet in che emergent pieces of ice, the {hapes of thofe 
irregular Cavities and Protuberances, chat are often to be found in the un- 
even foils, overwhich Rivers take their courfe, whereas: generally thofe 
emergent peices of ice are flat,as those flakes, that are generated on the fur- 
face of the water. Moreover if even deep rivers freez firft at the botcom, 
why fhould nor very miny Springs and Wells freez firft ac che bottom too; 
che contrary of which nevertheles is obvious to be obferv’d. In confirmati- 
on of all which we may make ufe of what we formerly noted (in the Seftion 
of the Prinsum Frigidum) ibout the practife of the Mafters of the French 
~ Salt-works, who by overHowing the Banks and Caufe.wates all che Winter, 
keep them from being fpoii’d by the froft, which could nor be done, if the 
waters they (tand under froze as well at che bottom, as at che Top. 

Buc I find, chat thae, which deceives our Water-men, is, that they of- | 
ten obferve flakes of ice to afcend from the bottom of Rivers,to the Top,and 
indeed it often happens, that after the hard froft has continued a while, thefe 
emergent pieces of ice, do very much contibute to the freezing over of Ri- 
vers. For, coming, in fome of the narrower parts of chem, to be ftopp’d by 
the fuperficial-ice, that reaches on each fide of the River a good way from rhe 
Banks towards the middle, chofe flacicy bodies are eafily cemented by the 
violence ofthe cold, and-by the help of the contiguous water, ro one ano- 
ther, and by degrees ftreightning, and at lengch choaking up the paffage, 
they give a {top cto the other flakes ofice, thaceicher emerging from che 
borcom, or loofened from the banks of che River, or carried down the 
ftream cowards them, and thefe being alfo by che fame Cold cemented to the 
reft, rhe Rever is at lengch quire frozen over. And the reafon why fo many 
flakes of ice come from the bottom of the River, feems to be, chat afrer che 
wacer has been frozen all along near rhe banks, either the warmth of the Sun 
by day, or fome of thofe many cafualttes, that may perform fuch a thing 
does by thawing the ground, .ar.otherwife Loofen many pieces of that ice oe 

gether 
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cozether wich theearch, ftones, oc. that they adher’d to, from the more 
flable parts of che banks, and thefe heavy bodies do by their weight carry 
down with them che ice they are falined co ; bue then the water at the bottom 
of the river being warm in comparifon of che Air in fro‘ty weather (fince 
thac even common wate: 1s fo, we have manifetted by experi- 
ence, where we fhew how much fooner tce will be diflolv’din _. 
wacer, thin chaw’d in Air) che difpers’d ice is by degrees fo ig oe 
wrought upon, that thofe parts by which ic held co the ftones, of Ice. iia 
earch, or other heavy bo.ies being refolv’d, che remaining 
ice being much lightey bulk for bulk, thaa water, gets loofe, and ftraight- 
way emerges, and may perhaps carry up with ic divers ftones and clods of 
earth, chic may yet happen toitick co tr, or be inclos’d inir, the fight of 
which perfivades the Water-man, chat the flakes of ice tere generated ac 
the borron of the River, whereasa large piece of ice my carry up and fup- 
port bodies of that kind of a great bignefs, incafe theice it felf be propor- 
tionably greac, fochac che Aygregate of the ice, and heavy bodies, exceed 
not che weight of an equal bulk of water. Qn which occafion I remember, 
that Captain James Hallina voyage, extant in Parchas, relates, char upon 
a large piece of ice in the Sea they found a great ftone, which they jude’d to 
be three hundred pound weight. But of che Tradition of the Water-men we 
{hall fay no more, chan that chis hath been difcours’d, -but upon no ereat in- 
formation, though che beft we could procure ; fo chat fot further fatisfaation, 
ic were to be defir'd, chaceicher by fending down a Diver, or by letting 
down fome intrument fit to feel (if I may fo fpeak) che bottom of Rivers 
with, andtotry, whether ice, iftcmec wich any, be loofefrom, or unt- 
formly coherent to the ground, and alfobring up parcels of whatever ftuff 
i aikte with there, the maccer were by Competence Experiments pur ouc 
of dou : a ; 

We cook a feal’d Weathér-olafs furnifh’d with fpiric of Wine, and 
though not above 10. inches long inall, yet fenfible enough, and, having 
caus'd a hole tobe madeinthe Covet of a Box, juft wide enough for the 


In the See 


{maller end of the Glafs to be thruft in at, we inverted the Thermometer, 


fo thac the ball of it refted upen the cover of a Box, and the pipe pointed di- 


~ re&tly downwards, chen ive placed about the ball a little beaten ice and fale, 


and obferv’d, whether, according to our expeétation, the cingted fpiric, chat 
reach‘d to the middle of the pipe, or thereabouts, would be retracted upon 
the refrigeration of the fiquor in the ball, and accordingly che fpiric did in 
very few minutes afcend in chac fhore pipe above an inch higher, than a mark 
whereby we took notice ofits former {tation, and would perhaps have afcen- 


ded. much more, if the application of the frigorifick mixture had been 
- con 


“- 
- 
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continued, by which, and another fucceeding Experiment to che fame 
purpofe, icfeems that che condenfation of liquors by cold, 1s not alwaies 
effeéted by-their proper gravity only which ordinarily may be fufhcienc to 
make the parts fall cloler together : bus whether in our cafe the contraction 
be affiftted by fome little renacicy in the liquor, or by che {pring of fome 
lictle aerial, or other {piricuous and Elaftick particles, from which che ine 
ftrument was not perfectly freed, when it was feal’d up , or which happens 
ed co be generated within it afterwards, will be among other things more 
properly inquir’d into in another place, where we may have occafion to make 
-ufe of chis Experimese. 

There is a famous Tradition, that in M4ufcovy, and fome other cold 
Countries, ‘tis ufual our of Ponds and Rivers to take up good numbers of 
Swallows inclos’d.in pieces of ice, and that the benumm’d birds upon the 
thawing of the ice ina warm room, will come rothemfelves again, and fly 
about amazedly for a while, but not long furvive fo great and fudcen a 
chance. 1 havein another Treatife already faid fomewhac about this T ra- 
dition, and therefore thall now fayno more of it, than chefe rwo things. 
Firtt, chat I fince was aflur’d by a perfon of honour, that is very cu- 
tious, and was commanded by a (many waies) great Prince to inquire out 
the truth of ic, when he was in fome of thofe Countries, where the 
thing is faid cto be familiar enough, and that the eminencett and fobe- 
re(t perfons he could ask affirm'd the thing to be true : But (fecondly) 
having lacely inquired about chis maccer of a knowing perfon of qualiry, 
that was bo:n and bred in Poland, he anfwered me, That in che parts wh. re 
he liv’d, ic was a very general. and unqueflion’d opinion, thac Swallows of- 
ten hid chemfelves all che Wincer under water in Ponds and Lakes, and 
Sedgey places, and that che Fifhermen, vhen having broken the ice, chey 
caltcheir Nets for Fifh, co drayv them up benummed, but not dead, fo 
that they quickly in Stoves recover their wings, bue feldom after that pro- 
long their lives: But as for their being taken up inice, hetold me, he had 
not heard of ir, though I fee not why in cafe they commic themfelves to - 
fhallow waters, as thofe of Ponds and Sedggy places often are, a fharp 
Jafting froft may not fometimes reach them. And therefore chat which left 
me the greateft {cruple about this Tradition, is, That his Gentleman, not- 
withianding his curtoficy, could not affirm, that ever he himfelf had feen 
any example of the ching he related. 

Buc 1 will take this o¢cafion co add, that having amind in frofty weather 
to try fome Anatomical Experiments about Frogs, one that I imploy’d 
breaking ina Ditch fome ice that was very thick, and of which he was to 
bring mea quantity, found in che water, chat was under the ice, good ftore 
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of Frags (befides fome Toads) which J found to be very lively, and divers 


of which 1 kepe for certain ufes a good while afrer. | 

To confirm, and to add fome.Paralipomena unto what I have deliver’d 
inthe Second, andin the Twentieth Titles, abour che frofts gerting into 
hard and folid Bodies, I fhall here fubjoyn fome particulars there omitted, 
which 1 have learned partly from Experiments, and partly from perfons 
worthy of credic, whom I purpofely confuleed abou this matcer. 3 

And firit as to the freezing of Wood, we have fometimes tcri’dit by pur- 
pofely expafing parcly other Wood, and partly branches cut off from grow- 
ing Trees, to an incenfe degree of Cold, by which the Wood fcem’d in one 
night to be for fome little depth manifeltly enough invaded by che froft. Bur 
Sionchick of mine having a little while fince-had occafion to fell an old 
Apple-cree, ona day chat had been preceded by a fortnights bitcer froit, 
came and informed me, That he found, chac the froft had evidently piere’d 
into the very middle ofic, though ic were about afoot in Diameter. And 
an Experienc’d Artificer, whofe head and hand were much imploy’d about 
the building of great mens houfes, told me, that he had often feen here in 
England pieces of Timber it {elf manifeltly frozen, and rendred exceeding 
diffcule to be faw’d, the frolt alfo appearing’ by evident figns to continue in 
thefaw-dult, And gherefore ic will be che lefs ftrange, if in Poland the 
effe&ts of Cold upon wood be more conf{picuous. For a learned native af- 
fur’d me, that imhis Country ’cwas ufual to have wood frozen fo hard, that 
the Hacchecs would not cutit, buc rebound from ic, and chat “twas very 
ufual co hear in che nighc a great many loud cracks, almoft like the reports 
of Piftols, of the fhingles or wooden tiles, wherewith in many places chey 
cover their houfes initead of Slat, and chts (as I purpofely ask’d) when the | 
weather was dry, and exceffively cold, When I likewife inquir’d about 
the chawing of wood, he cold me, he had feveral cimes feen pieces of Tim-_ 
ber, which having been throughly frozen in the Air, did, when brought 
into roons, made warm by Scoves, become cover’d with akind of hoar 
froft, and made them look white, and thac though his Bow (which he 
fhew'd me) were very ftrong and tough, as being made not of wood, but 
horn, and other clofe materials, it would be fo chang’d ‘by the froft, chat 
unlefs fpecial care were had in the thawing of ir, it would break. 
~ Thac Marle and Chalk, and other lefs folid terretirial Concretions will 
be fhatcet’d by ftrong and durable trofts, is obferv’d by Husbandmen, who 
thereby find ic the becrer fitced to manure their land, the Texture of chofe 
Bodies, during whofe incirenefs, the parcs moft proper to feed grafs and 
corn, are more lock’d up, being by congelationin great pare diffolv’d, but 
that crue and folid flenes wont tobe imploy’d in noble and durable Build. 

‘ | Gg 3 ings, 
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imgs, fhould be (poil’d by the froft, will perhaps co moft readers feem very 


improbable. And therefore I fhall here add what I have leain’d by inquiry 
of the ingentoufelt and moft experienc’d Mafon 1 have mer with, becaufe 
1t may not only furprize molt readers, but prove an ufeful obfervation to 
him. Having then inquir’d of this Tradefman, whether he did not find, 


_ that fome free fone, a name vulyarly known, would not be froil’d by che 


froft, he cold me, that he had often obferv'd both free ftone and harder 
Rtones than that,to be exceedingly {poil’d by che froft,and reduc’d co crack or 
fcale off, to the blemifhing and prejudice of the houfes, that are built of 
them. But becaufe ic may be objeSted againft: this, that experience fhews. 
us, chat divers of the ftacelieft Fabricks in England have thefe ftones for 
their chief materials,and it indure very well the inclemencies of the Air,che 
reply may be, chat the difference may not confift inthe peculiar natures of 
the {tones imploy’d, buc in the feveral feafons in which the fame kind of 
ftones are digo’d out of the Quarry. For if they be dige’d up,when the cold 
weather is already come in, and imploy’d in building che fame Winrer, they 
will, upon very hard frofts, be apt to be fhatrer'd or {cale, -buc if they be 
digg’d early inthe Summer, and fuffer’d to lie expos’d co the Sun and Air, 
during all the heat of the Summer, thefe feafon'd ftones, if I may fo call 
them, may outlaft many fharp Winters unimpair’d. Ic feemsto me worth 
trying, whether during’ their infolation, if chac cerm may be allow’d me, 
there do not by the operation of the heat and air upon them, exhale a cercain 
unripe mineral, fap or moifture (whofe recefs may perhaps be -difcover’d by 
weight) which ific remain in che fone, may by very piercing frofts be con- 
geal’d into Timber-trees, and flatter the Texcure of the ftone, which a- 
grees well wich what was tcld me by an underftanding perfon, that is Matter 
ofa great Glafs-houfe, of whom having purpofely inquir’d, whether he 
did noc find, that his great earthen pots, which are made up with as little 
water as is poffible, and are defervedly famous for their durable Texcure, 
had not that Texture, alcer’d and impair’d by very piercing frofts; he 
affur’d me, that if he did not cake care to keep the froft (as they {peak) from 
petting into them, chofe great and folid veffels, wherein he us'd to-keep 
is glafs in fufion, would in the fire{cale or crack (and perhaps fly ) and be- 


come unferviceable no lefs than fome weeks fooner, than if they had never 


been impair’d by the froft. And when I inquired, whether alfo glafsic felf 
would nor be much prejudiced thereby, he affirmed to me, that oftentimes 
in very hard frofts many glaffes, that had continued intire for many weeks 


(for chae circumfance J was follicitous to ask about) would asic were of 


their own accord crack with loud noifes. But whatever prove to be che iffue 
of fuch Trials, ic will not be amifs to confirm the Phenomenon ic felf, by br 
CEithe 
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ceftimony of an illicerare, but very experienc’d French Au- 
thor, who oma certain occafion tells us,(as lalfo cake noticein “Of the im- 
another * Vreatife) That he knows the fiones of the mountains of perfettion of 
Ardenne ( famous enough in Frasce) are harder than Marble, tap ea 
and yet the inhabitants of that Country do not draw shew out of the  Paligy, 
Quarry i Winter, becanfe they are {nbjett to the froft. And it 
hasbeen divers times feen, that upon thaws, the rocks without being cut, have 
fallen down, and kill’d many. | 

But it may yet feem far more unlikely, that frofts fhould get into metals 
themfelves, and yer having ask’d the newly mencion’d Po/owian, whether 
he had obferv’d, any thing of that kind, he anfiver’d, chac he had often by 
drawing out his {ivord and pulling out his Piftols, when he had been long 
in the field, and came into a hot room, found them quickly almolt white 
ned over, bya kind of {mall hoar fro. But whecher this were, as he con- 
ciev’d any thing, chac was drawn out of the Steel, and ferled on the fur- 
face of it, I want circumftances enough co make me willing to determine. 
Buc if we will credic Olas Magnus, ic mult be confefs’d , chat confidera- 
bly chick pieces of Iron and Steel it felf, willin the Northern Regions be 
render’d fo brittle by rhe extreme froft, chat they are fain to cemper their 
In{truments after a peculiar manner : his words, which being remarkable, I 
forbear to alter, are thefe, Videntur praterea ferres ligones cer= 
ta ratione fabricati, quia bis (piffa atque indurata glacies ceteris 
suflrumentis ferreis non cedens facslies tafringitur, on alia [ecu- , 
ves chalibe permixte, sm vehementifrigore adfolum glacici vel virentis arborie 
iElums inflar vitri rumpuntur, wbi ligenes pradilti five ferree hafta fortiffims man 
sent, \Vhichceltimony, notwithitanding what fome have written co this 
Authors difparagemenc, does not feem tome at all incredible. For I re. 
member, that even herein Eag/and I have had the curiofity to caufe trials 
te be made in very frofty weather, whereby, if anexpere Smith I chen us‘d 
toimploy, did nor gratis deceive me in the Irons 1 imploy’d, that metal 
may by fuch degrees of cold, as even our Climate is capable of, be rendered 
exceeding brittle, ashe feveral times affirm’d to me, that there are fome 
kinds of Iren which he could hammer, andturn, as they phrafe ic, cold in 
open veather, which yet in very hard frofts would become fo brittle, as by 
the fame way of working ealily to break, if not to fly afunder. And this he 
affirm’d both of Iren and Steel, of which latcer-metal another very skilful 
workman, whom I alfo confulted ,certifi'd the like: but though chis difagreed 
not with trials purpofely made on Iron rods, as they had inform’d me, yet 
. prefuming, thac in fuch a nice piece of work as a f{pring, fome further fatis- 
faétion abouc this maccer might be obtain’d, I inquired of a-very dexcerous 
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Artificer, that was skill'diti making {prings for others, whether or no he 
found a neceffiry of giving iprings another temper in very: frofty weather, 
chan at other feafons, and he an{wered me, that is {uch weacher,if hé gave his 
Springs the fame cemper,thac he did in mitd and open weather,chey would be 
very apcco break. And therefore in very fharp feafons he us’d co cake 
them down lower, as they {peak, chacis, give chem a fofter temper than ac 
other times,‘ which as it makes it probable, chat che cold may have a confi- 
derableo eration upon Bodies, upon which mott men would not fufpe& it 
tohave one, fothar difcovery may afford a hinc, thaec may poffibly reach 
furcher than we are yet aware of, touching the incereft chat cold may have 
in many of the Phenorsena of nature. a 2 ee 

_~ I fhould here fubjoyn, that in profecution of whac 1s deliver’d in the 
XX. Section about the weight of folid Bodies, chac I there with’d might be 
expos’d to a congealing Air I did caufe fome Trials of thac kirid to be 
made in a very frofty night, efpecially with Bricks, buc. fomeching thar 
happened to the only Scales I then had ficfor fuch an Experimenc, made 
me doubr, whecher fone lictle increafe of weight, that feem’d to be gain’d 
by congelation, were ro be reli’d upon, though there did not .appear any 
hoar froft, or other ching outivardly adhering, to which che effe& could 
be afcrib’d. a | 

" Icisa Tradition, which the Schools and others have receiv’d with great 
venerarion from their Mafter Arifforle, chat hot water will fooner freez than 
‘cold; but I donot much wonder, thatthe learned Cabews, as 1 find him 
— guoted by Bartholinus, fhould contradict this Tradition, though he be 
himfelf a conmencator upon that Eook of Arifotle, wherein "tis deliver'd. 
For I could never fatisfie my felf, cthacthere is (ac lealt with our water, 
and in our Climate) any truth in the Affertion, though | have made crial of 
it more wales than one, but ic may verv well {uffice to mention a few of the 
plaineft and eafieft Trials, with whofe fuccefs ]am well facisf’d as to the 
main, as the Reader atfo will, Idoubr nor, be; though not having, for 
want of héealth, been able co have fo immediate an infpection of thefe, as of 
the reft.of my Experiments, I was fométimes fain to truft the watchfulnefs of 
my fervants whom I was careful to fend outoftén ) to bring me word how 
long after the firft freezing of the cold water, it was before the other began 
co be congeal’d. | | | | 
We took then three Pottingers, as near ofa fizeaswe could, andthe one 
we fill’d almoft co the cop with cold water, the other with water, chat had 
been boil’d before, and. was moderately cool’d again, and the third with 
hot water ; thefe three vefflels were expos’d together in the fame place to 
the freezing Air, 


' 
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Inthe Entry of one of che Trials, I find, chat being all chree put out at 
half an hour atcer eight of the clock, That che Pottinger, chat contain’d 
the cold liquor, began to freez at $ after cen. 

Thac which contain’d the water heated and cool’d again, bezan to 
freez % pall ten. | 

And that which contain’d che hor warer, at balfan hour after eleven, 
and fomewhatbeccer. So chic chough all froze within che compals of two 
hours, yet the cold water began chis cime co freez an. hour and a 4 fooner 
chan the hot. . 

Thefe Pottingers were earthen, but I elfewhere made the Trial in others 
of metal, and there alfo the cold water began to freez, both before chac 
which had been heated and cooled again, and long before the hor. 

Another time I meafured out the water by f{poonfuls into Pottingers 
(not having then by me any fit Scales to weigh it) to be the more fure, that 
the quanctties of water fhould not be confiderably unequal, and chen alfo the 
cold water froze a confiderable white before the hor. | 

But my ufual jealoutie in the making nice Experiments, tempting me 
toinquire, whether the wacerin fome of the former Trials had not been 
heared ina ftone Borctle, not a Skillec,. ic was confefs’d, chacic was fo, but 
thac the bottle us’d to contain nothing but Beer, and had been wath’d be- 
fore-hand : And though I didnot think, chat the bottle could have any con- 
fiderable influence on the Experiment; yet lett ic fhould be fufpected, 
that che fcalding water , might have imbib'd fome fpirituous parts remain- 
ing yec among the minute dregs of Beerin che pores of the bottle , for 
the greacer fecurity I caus’d the water co be heared in a Skillet, and becaufe 
‘in one of the Trials made ina Village, where wehad not choice of Pottin- 
gers, the cold water chanc’d tobe put inro one, chac afterwards feem’d lefs, - 
than chat wherein che hot-was expos’d I did this very day repeat the Expee 
riment, by putting cold water into a fomewvhat larger Pottinger, heating 
the other water in a Skillet, andthe evenc of the Trialsischis. 

That the cold water being put out with che rett at 3 after 6. began to freez 
fomewhat before 4 after 7. 

The warer heared and cool’d again, begin to freez 3 after 7. And.hav- 
ing thefe frozen waters a pretty while by me, I fent infor my own further 
farisfaStion, for che hot water, and founditnot tobe, in the ._ . 
leaft, frozen ac half aquarter after 8. So that fuppofing it to’ is doe 
continue half a quarcer of an hour longer before the beginning «tye serge 
of its congelation, * it was cwice as long ereit began to freez, 
as the cold water had been. 


‘By which we may fee how well beftow’d cheir labour has been, that have 
puzzled 
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puzzled chemfelves and others, to givethe reafon of 2 Phenomenon, which 
perhaps with half the pains chey might have found co be but Chime. 
rical, | | 

I have been the more circumftantial in fetcine down thefe Trials, chat 
I] may exprefs a civility to fo famous a Philofopher as Ariftotle, and alfo be- 
caufe Artificial Congelations, which we can commonly beft command, 
and which we have the ofteneft us’d about our other Experiments, are not 
fo proper for this. For having formerly had che curtoficy co take two pipes 
of plafs made of che fame Cylinder, thac chey might be of equal bore, and 
having feal’d each of chem at oneend, and having fill’d both to the fame 
height, and chen ftirr’d them too and fro together ina mixture of bearen ice, 
water and fale, (which mixture I make ufeof for che effecting fudden Con- 
gelations) I found both waters to freez t0o quickly co make a norable 
difparity in the leneth of cimes, that they remaia'd uncongeal’d: And we 
will not on chis occafion omit one Phenomenon afforded us by thefe Trials, 
becaufe it may admonifh men, how cautious they ought co be in making 
nice Experiments, For having once made the formerly mention’d Trial, 
with glafs pipes, chat were but flender (as not exceeding the bignefs of a 
mans fore-finger) and hiving for greater caution put che hot water firlt imo 
one glafs, and then into another, we found one time, that the hot water 
froze firlt, and wondering at it, we examin’d the glaffes, and perceiving 
one of them to be more Conical or acuminited, where ichad been feal’d -up 
than the other, ic feem'd probable, and afterwards appear’d true, chat che 
water in chis acuminated part, being fuddenly frozen by reafon of che flen. 
dernefsof the glafs there, promoted and accelerated the (ongelation of 

_the reft, fo chac wherher it were the cold or the hot wacer, that as put into 
that pipe, it would thereby gain a manifett advintage.. 

Inthe foregoing Experiments (made in Pottingers) I made ufe not only 
of cold and hot water, but of water that had been heated and cool’d again, 
though not reduc’d ro irs full priftine coldnefs, to prevent the Objections 
of fome, that might pretend, that {uch water would have frozen fooner than 
ire which yet would not falve the common opinion which fpecifies nec 

uch water. | 


Poftfcript. 
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Nd icfeems, chat fuch Cautions as I have been mentioning, are not 

alcogether ufelefs, For accidentally cafting my eye upon che Circss’ne 
Pifanns of Berigardus upon Ariffetles Meteors, J] fomewhat wonder'’d to 
find, chat an Author, who is fook’d uponto be a great adverfary of Ariffotle, 
except in his dangerous and ill grounded conceit of the erernicy of the world, 
and fone other erroneous opinions, does yet indeavour to juftifie Ariforle 
by affirming, chachis Experiment will fucceed, if by heated water we un- 
derftand, chat which having been heated, is fuffered to cool again, cill ie 
be reduc’d to the remper of other water which was not heated, For this re- 
frigerated wacer he {aies, he has found to congeal much fooner than the other 
water, bue this 1 confefs I am very unaprtobelieve. For having divers 
times caus’d cold water to be expos’dco the Airin frofty weather, with 
thac which had been heared and cooled again, and having fect fometimes 
one of my Domeltticks, Sometimes another, to watch them, the events did 
very much disfavour the affection of our Author, though care was had of 
the circumftances moft confiderable in {uch an Experiment, as the matter, 
fize and fhape of the veffels ; the’equal degree of cold in che two feveral par- 
cels of wacer (tnto both which.I fometimes dipp’d my finger to judge of 
them before they were expos’d’) and the place, in which they. were put 
both cogecther to be frozen.. Buc for furcher fatisfiQion, we ¢/fewhere took 
two Pottingers, bought purpofely for the making of Experiments, of the 
fame fize and fhape, and in the fame fhop, one of chefe we almoft fill’d 
wich cold water out of a glafs, wherein we mark’d how high chat water 
reach’d, that by filling the fame plafsto che fame height with the refrige- 
rated wacer, we mighc beable ro meafure our che fame quantity into the 
other Poctinger. This done, 1 appointed one, whofe care I hid no reafon 
to diftzutt, coexamine the rempers of chefe feveral waters, wich a more than 
ordinarily fenfible Weachereglafs, as-a far fafer Criterion than che bare 
touch, co judge of the coldnefs of liquors; thefe being reduc’d to the fame 
temper, were expos’d toa very fharp Air, and there watch'd by the perfon, . 
whom (being not well, and unable to fuppore fuch weather my felf) I ap- 


pointed 
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poinced co attend the Experiment, and he according to direétion finding 
them begin to freez, as*cwere atthe very fame time, brought me in the 
two Poccingers, in each of which 1 faw the beginnings, and buc the begin- 
nings of Congelation, where the upper furfaces of che waters were Conugu- . 
ous cothe containing veflels: fo chat having made this Experiment with 
much greater exactnefs than probably Berigardas did, or, for want of fuch 
In{truments as | us'd, co#/d make ic, 1 cannot but fufpe&, fuppofing the 
common waters, he andI us’d, tobe of thefame nature, thac he was. ei- 
ther negligene or over-feenin affirming, that heated and reftigeraced water, 
: : _ Will cool fo much fooner, as he would per- 
j Quare ferventem aquam adhi-- owrde us, chan other. ° And as 1 am not 
uiffe oportet qui aBerit cam eRe eieiaca G “har ic wale 

minus gelabilem, pracipue falfam. J PAPCHIEDCEs, © Cat De EE SISee 
Pag. $71. fooner at all, focillhe have becter made ouc 
the reafon he feems co give of the Phanome- 
non, 1 muft queftion whether he rightly afcribe after Cabens (if 1 much mif- 
remember nor) the Congelation of water to a cercain Coaguluns, diftind 
from the cold {pirics, that plencifully mingle wich che water, which Coagu- 
lame it feemss (for his {tile is noc wont to be very perfpicuous) chac he would 
have to confit of certain dry Corpufcles , no lefs neceffary to conglaciate 
weter, than Runnet to curdle Milk: And 
“Tam cito illa cougelabat, wt for what this Author faies, * chat he mutt 
eximirem ex €0 criflam anim aut have employ'd boiling or {calding water, who 

alteram antejuam non calefatta eG . be | oe 2 lable h h 
vel levifime contrevifet, Pag. rms IC CO DE leis consealaDle than other, 
$72 that miftake may be fuffictently difprov'd by 
| the feveral above recited Trials, wherein we 
found water, moderately refrigerated, tofreez much lacer than cold, and 
whereas Berigardus intimates, thac the-perfon whofoever he be, that he 
difients from, does unskilfully fuppofe warm falc.water to be the lefs dif. 
pos’d co congelition for being falt, our Author ts cherein alfo miftaken ; 
for though it be true what he alledges, that falc ostwardly appii'd promotes 
the congelation of water, yee that, diffole’d in water, has a contrary effect, 
may appear by che familiar obfervation, that Sea-water is more difficult to 
be congeal’d than frefh water: and co fhew, that ‘tis noc a property of Sea- 
water, bucatvaerimpregniced with common Salt, I have feveral times 
tri’d, chac a flrong folution of fuch fale in ordinary water, will not at all be 
congeal’d by the being expos’d to the Air, even in very fharp froits, as may be 
eafily colle&ted from {ome of the Experiments mention’d in the former pare 
ofthis Rook. Another particular chereis (about the ufe of Alume in re- 
ference to freezing)-in this often cited paflige of Berigardus , which i 
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might here examine, if my hat and my indifpofednefs to in- 
gage in a controverfie of {mall moment, did not injoyn me 
to defer ic cill a fitter occafion, | 


Here the Poke 
Serspt endt, 





To confirm the ei afcrib’d in the VI. Section to cold, as to the long 
prefervation of : odies from cortuption, ‘civill nor be amifi co add thefe two 
remarkable paffages, che lacter of which affords a good intlance of the ime 
eon that may be made of fome degrees of cold ta the-ufes of 
umane life, 

The firft obfervation is afforded us by fone of our Country-men, in 
a Voyage extant in Purchas, where che writer of it (peaks thus: Of the 
Samojeds, whofe Councry he vificed , Their Dead they bu- 
ry on the fide of the Fisllss where they live (which ws commonly Purchas lib. | 
on fome {mall Iflands) making 4 pile of frones over them, yet al a ae de! 
not foclofe, but that we might fee the dead Body, the Air be- 7 
ing fo piercing, that st keepeth them from much ftinking favour; fo likemfe L 
have feen their Dogs buried in the fame manner. 

The other obfervation is given us in the defcription of J/land (made by 
one chat viliced ic) co be mec with in the fame Pwurchas's Colle&ions, 
where among other things he gives us this Account, which if I miftake 
not, I have had confirm’d by others, of their {trange way of ordering and 
preferving their Fifh, Having taking them, they pluck out 
the bones, and lay wp their bowels, and make Fat or Oyl of Eide 3. ctpe 
them. They heap up their Fifh in the open Air, and thepurity >” 
of the Aris {uch there, that they are hardned only with the Wind and Sun, with 
out Salt, better (urely than if they were corned with Salt, And if they kill any 
Beaff, they preferve the flefh without ftink or putrefation, without Salt, hardued 
only with the Wind, i 

1 know not whether ’cwill be worth while to add to che fifth and fixch 
Numbers of the VII. Title, chat, for furcher confirmation of our opinion, 
chit’tis noc Natures abhorrencie of a Vasuum, bat the diltenfion of the 
water, that breaks glaffes, when che contain’d liquors come to be congeal’d, 
1 did on fer purpofe fill feveral Vials (fome at one time, and fome at ano- 
ther) co che lover pares of cheir necks (moft of which were purpofely made 
lene) wich common water, and though they were all left unftepp’d chac the 
external Air might come in freely to chem ; yer not only one of chem, ‘that 
J {tirr’dup and down ina mixture of beaten ice, fale, and water, was hafti- 
ly broken upon the congelation of the oo water, buc feveral sh 

| that 
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that were expos’d co be frozen more leafurely by the cold Air only, were 
likewife broken to pieces, by the expantion of the freezing water, as appear'd 
both by the gaping cracks, and alfo by this, chat the ice was confiderably 
rifen in rhe necks above the waters former ftations, which had been noted 
by marks before; and if it had been more eafie for the included water to 
make it felf room, either by ftretching che glafs, or (rather) leaving the fu- 
perficial ice congeal'd at fisit in theneck, or by both thofe waies together, 
chan to break the veffel, the Vial would probably have remained inte, - 

I {ay probably, becaufe 1 amnot fure, thae there may not fometimes in- 
tervene in thefe Experiments fomewhat that may need further obfervacion 
andinquiring. For asic feems, chat what I have been lately faying may be 
confirmed by an unftopp’d Vial, which was expos’d at the fame time to con- 
gelation, with this fuccefs, thac without breaking che Vial the water was 
frozen, and the ice in the neck impell’d up a good way above the height, at 
which the liquor refted before ic began to congeal ; fo on the other fide I 
remember, that I have fometimes had a good tiore of liquor frozen in a Vial, 
without breaking che ofafs, though a Vial were Rtopp’d: asif the difference, 
that I have on other occafions ob{erved betwixt glaffes, whereof fome are 
very brittle, and others more aprto yield, might have aninfluence on fuch 
Experiments, or that fome peculiar foftnefs, or other property of the ice, chat 
afforded me my obfervation, or elfe fone other thing not yet taken notice of, 
were able to vary cheir fuccefs. | 

In confirmation of what is delivered in che V11.Seétion,abour the expanfion 
of water by freezing, (hall add,chae having caus’d fome ftronge Glafs-Bottles 
_ of anot inconfiderable bignefs ro be fill’d with a congealable liquor, excepting 
the necks, which were fill’d with Sallet-oyl,1 obfery’d, chat in a fomewhat long, 
and very fharp froft the contained water was {o far expanded by congelation, 
that ic not only chruft up the corks, but che cold having taken away the defla- 
-ency of theoyl, chat liquor together with the water, that could no longer be 
contain’d inthe Cavities of the glaffes, being as ic feem’d, frozen as faft as ic 
was thruft out of cheneck, there appear’d quite above che upper part of the 
Bottles, Cylinders of divers inches in hetght, confifting pa:tly of concreted 
Oyl, and partly of congeal’d water, having on their tops the corks that had 
been rais’d by chem. 

Iv isa Tradition very currant among us, thatwhen Ponds or Rivers are 
_. frozen over, unlefs the ice be feafonably broken- in feveral 
Pt sp Places, the Fifhes will die for wane of Air. And I find this 
glacie duo magna foramina latitudine 8. vel 10> pedum centum Cc quingstgiats vel 200. 
paffibus a (e iavicem directa diftsntia, aperiuat, inter que 30. vel go. minora foramina, latitue 
dine wains pedis & femis, ab utrogue latere diftantia 30, pedum.intermedia ConRitwunt, tum 
per ea, Greg, Olai Mag. lib, 20. Tradi 
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Tradition tobe more general, than, before Imade particular inquiry into — 
ir, E knewof. For Olam Magnus mentions it mere than once, without 
ac all queftioning the truch of it, but rather, as if the general pradtife of the 
Northern Nattons to break in divers places their frozen Ponds and Rivers, 
were grounded upon the certainty of ir, In che twentieth Book (which 
treats of Fifhes) after having {poke of the reafons,; why the Northern Fifh- 
ermen employ fo much pains and induftry to fifhunder the ice, and hav- 
ing faid among other things, thatthe nacure of the Fifh exacts ic, he adds 
this reafon, that, Nifiglacie perforata re{pi- 
vacula {ufciperont, quotgnot in fiumine vel (tag- 
no verfantur , {xbito morerentur. Another 
pafface of the fame Author, and taken like- 
wife out of the fame (20.) Book you may meet 
with in the Margent , though in another 


Glaus Mag. Tithlo, De cur iS 
glaciali, pro pifcibus, Que (An- 
guillr) f totaliterglacte confirsAa 
fueriat fimul omnes refpiraculam ab 
aere non babentes pariter fuffocata 
MOT LHnt BT» 


place he feems to intimate another, and not 
an abfurd, reafon of the death of Fifhes in 
Winter, where advertifing the Reader, chat 
‘Ponds and Lakes did generally begin co freez 
in * Oltober, he adds, that Fifhes are ufual- 
ly found fuffocated, when the Thaw comes, 
where veins (or (prings) of living water do not 
ener: by which paffage he feems to make 
the want of fhifted water cooperate tothe 
{uffocation of the Fifhes. Andto the fame 
purpofe I {hall-now add,chat having tnquir’d of 
alearned Native, that had liv’d about Craco- 
via, (whofe Territory is {aid to abound much 


* Premittendum et quod generalie 
teromnes lacus, & flagnales Ao _ 
qua in menfe Olfobri taciptunt Cone 
gelari, glaciefque ancko frigore ie 
plerifque locis tantum condenfarty 
ut ubs vena lacus et Sagno vivene 
tis aque non intrart, pifces {uffocae 


Bi tempore vefolutionis glactet in{pi- 


Gantur, verum ne bec fuffocatie 
tam difpendiofa fat, diligentid 
pifcatorum continue glactes ipfa 
perfringituy ne congeletur. Olai 
Magni lib. x. Tiwlo de cranfitu 
glaciali, Re 


in Ponds) whether the ‘Polanders alfo ufed the fame cuftome, he anfwered 
me, thac they did, and chat fometimes in larger Ponds they were careful 
to break che ice in eight or ten feveral places, to make fo many, either 
vents or Air-holes, for the prefervation (as they fuppos’d) of the Fifth, 
And when I inquir’d of the often mention’d Rafian Emperors Phyfitian; 
whether in “4mfcovy the froft kill’d the Fifth inthe Ponds, in cafe the ice 
were not broken to give them Air, he anfivered, chat in ordinary Ponds ie 
were not to be doubted, buc chat in greac Lakes he could not tell, becaufe che 
‘Fifhermen ufe to break many great holes in the ice for the taking ofthe fifh. 
For at each of thefe holes they chruftin a Net, and all chefe Nets are drawn 
up together im one great breach Made in fome convenient place near the 

middle of the reft. . . | 
Ic appears then, chat the aust general enough, bue whether it - 

2 we 
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well grounded enough, 1 dare not determine, either affirmatively or negae 
tively, cill crial have been made in Ponds wich more of delign or of curiofie 
ty, and watchfulnefs, chan J have known hitherro done, men feeming to 
have acquiefe’d in the Tradition without examining ic, and to have pac 
more careful not to omic whar is generally heliev’d neceflary.to the preferva= 
“tion of bith, chantoctry, whether chey would efcape wichout 1c: Where- 
fore, chough for ought 1 know che Tradition may. prove true, yet to in- 
duce men not torbink it certain, till experience has duly convine’d chem 
of it, 1 fhall reprefent, That as muchas I have inother Treatifes mani- 
felted, how neceffary Air is to Animals; yet whether Fifhes may noc 
live, either wichout Air, or without any more of it, than they may find 
Inter{pers’d in che water chey {wimin, has not yet, thac I know of, been 
fufficiently prov’d. For what we have atcemped of ehac nature inour Pneu- 
matical Fngine, whecher ic be fatisfastory or nor, 1s not yet divulged, 
_ And 1 remember not to have hitherco met wich any wricer, (except O/ases 
be conftrued to imitate fo much) chat afirms spon he own obfervation, thac 
the want of breaking ice in Fonds has dettroyed allthe Fifth. Befides, th-c 
pollibly in frozen Ponds, there may be other reafons of the death of the 
Fifhes, chat are kill’d (if any {tore of chem be fo) by very fharp frofts. For 
who knows what the focking up of fome kinds of (ubterraneal fteams, thac 
are wont freely to afcend through water unfrozen, may doto vitiate and in- 
fe& the unventilated water, and make te noxious co the Fifhes, that live in 
it: perhaps alfo che excremencttious fteams, chat infenfbly iffue out of the 
bodies of Fifhes themfelves, may by being penn’d up by the ice, contribute 
-In fome cafes to che vitiating of the warer, at leaft in reference co fome fore. 
of Fithes, For being defirous to learn from a perfon curious of the fwaies of 
preferving and tranfporting Fifh, whether fome Fifhes would not quickly 
languith, grow fick, andfometimes dy out-right, if the warer they fwam 
in were not often fhifced, he aflur’d me, thac fome kinds of chem would : 
and it has noc yer, chacl hearof, been cri’d, whether orno, chough Ponds 
feldom freez to the bottom, yet the water that remains under the ice (in 
which ic felf fome Fithes may be now and then intercepted) may nor, even 
whileft it continues uncongeal’d, admica degree of cold, that rhough -noc 
great enough co turn water Inco ice, may yet be preat enough, whenit con- 
tinues very long, co deftroy Fifhes, though nocimmediately, yee withina 
lefs {pace of time, chan that, during which the furface of the Pond conti- 
nues frozen. Buc’tis not worth whilero be folicitous about conjectures of 
caufes, till we are fure of the Truth of the Phenomenon; and thele things 
are propos’d not fo much to confucethe Tradition, we have been {peaking of, 
as to bring ictoa Trial, which, having no opportunity to make in Ponds, I 


endea-_ 
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endeavour’d as well this Winter as formerly, co obtain what information I 
could from Trials madein (mall veffels, wich the few Fifhes I was able 
toprocure. And I fhill fubjoyn moit of chefe Trials, not becaufe 1 chink 
them very confiderable, but becaufe they are, for ought I know, che only 
attempts of the kind, that have yet been made. 

To fatisfie my felf, whether the ices denying accefsto the Air, twas that 
which deftroy’d Fifhesin frozen Ponds, Ithovght upon this Expedient, 
I procur’d a gla(s vefiel wich a large belly, and a long neck, but fo flender, 
thac is vasonly side enough for the body of the Fithes to pafs through, 
and then having fill’d rhe veflel with fome live Gudgeons, and a good 
Quantity of warer, che neck of ic was made to pafs through ahole that was 
left, or made for icin the midit of a metalline place, or wooden Trencher, 
which could defcend no lower chan the neck, becaufe of the inferiour part of 
the elafs chac would not fuffer it, and which ferv'd co {uppore a mixture of 
Ice (or Snow) and Sale, which was applied round about the extance neck of 
the gplafs. By this contrivance I propofed to my felfa double advantage : 
the frf?, char, whereas in broad veffels ’tis not alwates fo eafie, as one would 
think to be fure, chat che {urface of che water is quire frozen over in every 
part, by chisway I could eafily fatishie my felf, by inverting che glafs, and 
obferving, that che ice had fo exaStly choak’d up and ftopt che neck, chat no 
drop of water could get out, nor any bubble of Air ger in, and yee the 
Fithes had liberty enough to play in che fubjacent water, The other conve- 
niency was, that, che frigorifick mixture being applied to the neck, no 
water was congeald, or extremely refrigerated, bue tha which was contain- 
edin che neck, fothacthere feem’d no caufe ro fufpest, that in cafe the 
Fifhes, thus debarr’d of Air, fhould noc be able co live in the water, is 
was rather Cold, chan want of Airchac kill’d them. Butthough not hav- 
ing then heen able, by reafon of aremove, to profecutethefe Trials to the 
urmolt, nor to regifter all the circumftances, I fhall not lay much weight 
upon ic, yet 1 remember, chat the included Fifhes continued long enough 
alive, tomake me fhrowdly fufpe& the Truth of the vulgar Tradition. 

Another time being defticure of the coaveniency of fuch glaffes, 1 caus'd 
fome of the fame kind of Fifhes co be put intoa broad and flac earchen vel 
fel, withnot much more water, than fufhic’d perfetly to cover them, and 
having expos’d them all night to avery incenfe degree of cold, 1 found che 
next merning, that fome hours after day, they were alive, and feem’d noc 
to have been much prejudiced bythe cold, or exclufionof Air. ’Tis crue, 
thar there was avery large moveable bubble under the ice, bute thac feem’d 
to have been generated by the Air, or fome Analogous fubftance, emitted 


out of the Gills or Bodies of the Fifhes themfelves: for, thac che furface 
of 
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of che water was exadly frozen over (which does not in fuch Trials happen. 
fo often, as one would think) I found, by being able to hold che veffel quite 
inverted, withoue lofing one drop of water. And thacchis large bubble 
might poflibly proceed from the Fifhes themfelves, I was induc’d to fufpeét, 
becaufe having at different feafons of the year, for divers purpofes kept feve- 
ral forts of Fifhes, and particularly Gudgeons, for many daies in glafs vef- 
fels, to fatisfie my felf about fome Phenomena I hadamind to obferve, I 
have often by watching them, feen them lift up cheir mouths above the fur- 
face of the water, and feem to gape and take in Air, and afterwards let. go 


under water out of their mouths and gills divers bubbles, which feem’d to be 


portions of the Air chey had taken in, perhapsa little alcer’d in cheir bo- 
dies, And particularly in Lampries (of which odd fort of Fifhes I elfee 
where make mention) I have with pleafure, both obferv’d and fhew’'d co 
ingenious men, chat being taken out of the water into the Air, and then 
held under water again, they very manifeftly aprear’d to fqueez out, and 
chat noc wichout fome force, at thofe feveral lictle holes, which are com- 
monly miftaken for their eyes, numefous and con{picuous bubbles of Air, 
which they feem’d to have cakenin at their mouths, if not alfo ac chofe 
holes. Bur of chefe matters a ficter occalion may perhaps invite me to fay 
More. To return now to our -Gudgeons, I fhall add, that to fatisfie 
my felf furcher, what cold and want of Air they may be brought to {upporc, 
I expos’d a couple of them in abafon, to an exceeding bitter night, and 
though the next day I found she ice frozen in che veflel to a great thick- 
nefs, and one of che Fifhes frozen up init, there remaining a liccle water 
- unfrozen, che other Fifh appear’d through the ice tomove ctoand fro, and 
theice heing afterwards partly thaw’d, and partly broken, not only chat Fifh 
Was found lively enough, but the other, which I alone judg'd not to be quite 
dead, though, when che ice was broke, it lay movelefs, did in a few minutes 
fo far recover, as to tow after it (if I may fo {peak) a good piece, into which 
his cal remain’d yet inferted; and though one of chefe, and fome other 
-Gudgeons, that had been already weakned by long keeping, were once 
more expos’d in ehe Bafonco the froft, and fuffer’d co lie there, cill chey 
were frozen up, yet the ice being broken, in which they: were inclosd, 
though their bodies were tiff and crooked, and feem’d to be ftark dead, ly- 
ing in the water wich cheir bellies upwards, yet one of them quickly recovered 
and che other nor very long after began to fhew manifeft figns of life, though 
he could not in many hours after fofar recover, as to fevim wich his back upe 


wa'ds. °Tistrue, that thefe Fifhes did not leng furvive, but of that, two ° 


or three, not improbable reafons, might be given, if ic were worth while 
to name here any other than this, that the ice, chey had been frozen up in, 
or 
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‘or the violence that was offered them by the fragments of ic, when is was 


broken, had wounded them, as was manifeft enough by fome hurcs, chat ap- 
pear’d upon cheir bodies; yer fome other Gudgeons were irrecoverably 
frozen co death, by being keptinclos’d in ice, during (if 1 mifremember 
noc che rime) three dates, And as for other Animals, I caus’da couple of 
Frogs to be artificially frozen in a wide mouth’d elafs, furnifh’d with a cone 
venient quantity of water, bue though they feem’d ac firftinclos’d in ice, 
yet looking nearer, I found, chat about each of them there remain‘d a lic- 
tle turbid liquor unfrozen,’ as if ic had been kepr fo by fome expirations from 
their bodies. Wherefore caufing either the fame or two others, (for 1 do 
not punctually remember chat circumftance) to be carefully frozen, and for 
2 confiderable while, I found, that notwich{tanding the ice, inco which mof 

re of the wacer was reduc’d, not only one of them before the ice was 
Foust appear'd tobe perfe&ly alive, buc rhe other that wis movelefs and 
Riff, and lying wich che belly upwards in a Bafon of cold water, wherein- 
ro ic was caft, did in a very few minutes begin to fvim abouc in it. I fhould 
have made more Trials at leaft, if not alfo more fatisfactory ones, if 1 could 
have had Fifhes and veffels, and cold weacher at command: But upon che 
whole matcer, though the Tradition, we have been examining, may per. 
haps have fome ching of truch in it, yet ic feems co deferve ta be furcher in- 
quiredinto, both in reference to the cruth of the matter of fat, the death of 
Fifhes in frozen Powds aed Rivers, and in reference tothe caufe, whereto 
that effeét is impuced. | 

IT mec with an odd paffagein Captain Jamses’s voyage, which if ic had 
been circumftantially enough fer down, might prove ot moment in reference 
to che weight of bodies frozen and unfrozen, and cherefore though I would 
not build any thing onit, yer I fhallnocomicit. Thesinth (fares he Pag. 
82.) we bolted onr Beer and Cider, and made a Raft of it, faftning it to onr 


_fesre.Anshor, The Beer and Cider funck prefewtly to the ground, which was 


xething range te ut, for that any wood or pipe-fiaves, thathad layen under the 
ice all Winter, would alfo fink, down fofoon, as ever it was heav'd ever 
board. 

Abouc the duration of ice I forgot, through haft, to adda relation of 


‘Capr. Fames, whereby ic may appear, Thacthough Wine abounds with ve- 


ry fpiricuous and nimble parts, whence it refifts congelation far more than 
water, yet if even this liquor came once to be congeal’d, che ice made of ic 
may be very durable. For he fets downin his Journal, thac when he came 
to his Ship again, he found a But of Wine, that had been all che Winter in 
the upper deck, to continue as yet all firm froxen, thongh tt were then the 


month of May. (Pag. 47.) When 
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When I treated of che great proportion in fome pieces of ice, that were 
aground, in:tead of caking notice of a great piece ofice mention'd by Gerar de 
Veer, to be 52. fathom deep, che paflage char wastobe crenferib’d, was 
this other, hard by, which contains two examples of to vers of ice, where 
the excant part reach'd upwards more than half as much as the immerfed pare 
_ feach’d downwards. We faw ({aies he) another great piece of 
shed sil ice norfar from m, lying faft inthe Sea, that was as (harp above, 
ae HPAbe ay if it had beena Tower, whereunto wevowed, and Cajting ons 
our lead, we found that it lay 10, fathons fast ow the ground. une 
der the water, and 2. fathom above the watt, mae We vrewed to another piece 
of sce, and caf ont our Lead, and found that it lay \&.fathons deep, faft on the 
ground under the water, and 10, fathom above the water, | 
That fnow lying long, and coo long onthe ground, does much conduce 
tothe ferrilizing of it, 1s acommon obfervation of our Husbandmen. And 
Bartholinusin his Treatife of the safe of fxew, brings feveral piflizes out of 
Authors co make it good : to which I {hall add the ceftimony of our learned - 
Enelith Ambaffador, Dr. Fletcher, who {peaking of the fruicfulnefs of the 
foil, and hafty growth of many things inthe great Empire of Rafia, gives — 
this account ee fet 7 ; se aiken diane, Bais i 
ts jre(r And [pecay growty of thé oOpring there, jeemeth to pree 
Purchaslibs ceed from the bial of the {now, which al the Winter timé Ne 
3+ 64D. Xe page fpread over the whole Conntry, as a white robe, and kee ing st 
als. ; : : : 
warm from the rigour of the frost, inthe Spring time (when the 
Sun waxeth warms, and diffolveth it into water) doth fo throughly drench and foak, 
the ground, that st 1s fomewhat of a flight and fandy mold, and then fhineth [0 
hotly upon it again, that it draweth the herbs and plants forth im great plenty, and 
wariety, in avery [hort time, | 
-Aswe made fone Trialsto difcover, whether congelation would deftroy 
or confiderably alcer the odors, of bodies, fo we had the like curiofty in re- 
ference to divers other qualities, not only chofe that are repured manifeft, 
as colours and caltes, che laccer of vhich we fonetimes found to be notably 
chanz’d fo: the worfe in Alzth congeal'd, but alfochofe thar are wont to be 
call'd occult, and among the qualities of this fort, I had particularly a mind 
totry, whether che purging faculty of Catharticks would be advanc’d or im- 
pair’d, ordeftrey’d by congelation, and for this purpofe 1 caus’d to be ex. 
pos’d thereunto divers purging liquors, fome of amore benigne, and fome 
of abrisker miture, and chit in differing forms, asof{yrup decoction, in~ 
fufion, @&e¢. Buc for want of opportunity, totry upon che bodies of Ani~ 
mals, what change the cold had made in the purging liquors, ic had con- 
peal’d, I was unable to give my felf an account of the fuccefs of fuch Ex- 
periments 3 
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periments; only fince, in fome of chefe Trials I had a care to make ufe of 
Cacharcick liquors prepar’d by fermentation, (which way of preparing them, 
isicfelfaching, I ellewhere cake notice of, as noc unworthy to be profe- 
cuted.) I (hil add on chisoccafion, that fermentationis fo noble and im~ 
portance a fubyeSt, chacche influence of cold upon it may deferve a particular 
inquiry. And I am invited tochink, chat chat influence may be very confi- 
derable, part/y by my having obferv'd (upon a Trial purpofely made) both 
thac !aifins and wvater, (with which I was us’d to make Artificial Wines) 
did not in many daies, whileit che weather was very frofty, fo much as maw 
nife(tly begin to ferment, though che water were kept fluid; and partly by 
my having obferv’d, thac Beer will continue asic were new, and be kept - 
from being, as they callit, ready to drink much longer than one would rea. - 
dily fufpect, if very frofly weather fupervene, before ic have quite finifhed 
its fermentation, infomuch, thacanexperiene’d perfon, of whom I after- 
wards inquir’d about this matter, aflur’d me, that Beer not duly ripe, would 
‘mot fometimes in-five or fix weeks of very frofty weather, be brought to be as 
ripe as in one week of warm and friendly weather. But we hive anobler ins - 
ftance to our prefenct purpofe, if chat be crue which I learn’d from an intelli- 
gent Frenchmin, whom J confulted about this matter. For according to 
to this experienc’d perfon, the way to keep Wine in the Mult (in which 
ftace its {weernefs makes ic defir’d by many) istotake newly exprefs’d juice 
of Grapes, and having turn’d ic up before it begins to work, to letdown the 
veffels (which ought co be very carefully clos’d) to the bortom of fome deep 
Well or River, for fix or eight weeks, during which time the liquor will be 
fo well ferled Cif I may fo fpeak) in che contticucion, ic has fo lone obtain- 
ed, that afterwards ttc may be kepc in almoltche fame {tate, and for divers 
moneths continue a {veer, and not yet fermented liquor, which fome, in 
imitation of the French and Latins, callin one word, 44/?. And how by 
the help of Cold well appli’d, fome other juices, that are wont to work 
early, and co be thereby foon fpoil’d, may be long kept from working, the 
Reader may perchance learn in anothet Treatife, to which fuch matters 
more properly belong. : 

Tis known, cthac the Schools define cold by the property, they afcribe co 
it , of congregating both Heterogeneous and Homogeneous things, I 
thought ir noc amifs to accempt the making fome feparations in bodies -by 
the force of Cold. For if chat hold true in this Climate, which has been 
obferv’d by Travellers and Navigators in Northern Regions; that men 
may obcain from Beer and Wineavery ftrong fpirit, and a phlegme by 
congelation, it feems probable, chat in divers other liquors che waterifh 
part will begin to freez before the more oe and faline, and if fo, we 

: 1 may 
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may be affifted to make divers feparations, as well by cold, as by hear, and 
dephlegme, if 1 may fo {peak, fone liquors, as well by congelation as by 
diftiflation : buc 1 doubr, whether che ordinary frofts of this Country can 
produce a degree of cold great enough co make fuch divifions and feparations 
In bodies; as have been obferv’d in the more Northern Climates. For 
though having purpofely hung out a Glafs-bortle with a quart of Beer inic, 
In an extraordinarily fharp night, 1 found the nexc morning, thac much 
the greate(t part of the Beer being curn’d intoice, there remain’d fomewhac 
nearer the middle, but nearer the bottom, an uncongeal’d liquor, which to 
me and others feem’d ftronger than the Beer, and was at leaft manifelily 
- ftronger than che thaw’dice, which made buca fpiritlefs, and, as it were, 
but adead drink; yetin fome other Trials my fuccefs was not fo confidera- 
ble as fome would have expected. For having put one partof high redtifivd 
fpiric of Wine, to about five or fix parts, 1f I mifremember not, of com- 
mon water, and having puc them into a round glafs, and plac’d thacin bear- 
en ice and falc, chough the ‘mixture were in great partturn’d inco ice; yer 
I could not perceive, that even two liquors fo flightly mingled, were any 
thing accurately fevered from one another, although once, to enable my 
felf che betcer to judge of it, che fpiric of Wine I employ’d was beforehand 
deeply tinSted with CochineJe, and therefore I the lefs wonder, that in 
Claret Wine I could noc make any exact feparition of the red and the co 
lourlefs parts: However I choughe ic not amifs to ery, how far in fome 
other liquors this way of feparating the waterifh, and more eafily congea- 
lable parc fron the reft, would or would not fucceed. And I remember, 
thac a larze glafs veflel, wherein fpirit of Vinegar was expofed co the cold, 
a confiderable parc was turned into ice, whofe {wimming argued it co be 
htehcer than the rett of the liquor: but though I put fone of this ice in a 
elafs by ic felf, co exzmine by its weight and caftey when cthaw’d, how 
much ic differ’d from the uncongeal'd part of the {pirit, my hopes were dif- 
appoinced by a misforcune, which was not repaired by my expofing afrer- 
Wards a {maller quanticy of tpiric of Vinegar tothe Nocturnal Air, for chac 
proved fo cold, thit che whole was turned intoice, wherefore I mutt referve 
for another opportunity the profecuting that Experiment, as alfoche crying, 
whether a feparation of che Serous or the Oleaginous parts of Milk may be 
effected. For chough once the froft feem’d to have promoted a feparation of 
Cream, notwithftanding that che heat alfo may do ic, and though another 
rime there feem’d ro be another kind of divulfion of parts made by congclas 
tion; yet for want of leafure to profecure fuch Trials, they prov’d not {a- 
tisfactory, no more than did fome attempts of the like nature, thac I made 
upon blood by freezingit, But notwithftanding thefe ca ae, : 

: refolv’ 
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refolv’d to try, what I could do upon Brine. For callingro mind the Re> 
lations mentioned in the XV. Ticle, and elfewhere, which feem to argue, 
thac in fome cafes tne ice of che Sea-wacer may, being thaw’d, yeeld freth 
water, and being the more inclin’d to think ic worth Trial, by a Phyfician, 
I fince happened to difcourfe with abouc chis matter, who afirm’d to me, 
that failing along the coalt of Germany, he had caken out of the Sea ice, thac 
being thaw’d, he found to afford good frefh water, 1 began to confider, 
whether we might not by cold, free faic water at fome feafons of the year, 

rom a great deal of the Phlegme, which ’tis wont to colt much to free them 
from by fire, and other means. Fora little help cowards the diminution of 
the freth water, 1s look’d upon as fo ufeful an Experiment, by many that 
boil falc out of che fale {prings, thatinfome Countries, that are chought che 
skifulle(t in chat cride, chey makecheir Silc-wacer fall upon greac bundles 
of fmall Brufh-wood, chat being thereby divided, and reduc’d toa far greae 
ter fuperficies, there may, in falling through, fomeof the purely Aqueous 
parts exhale away; wherefore diflolving one part of common faltin 44, 
times ics weight of common water, that ic might be reduc’d, eitherexa&ly, | 

or near, to the degree of faltnefs, that his been by feveral ‘writers obferved 
in rhe water of our netghbouring Seas, and having likewife caus’d another 
and much ftronger Brine tobe mide, by putting into che water a far grea- 
ter proportion of falc, (for fo there is in many of our {alt fprings) we expos'd 
thefe feveral folutions to the congealing cold of che Air in frolty weather, 
where che laft mencion’d folution being too ftrongly impregnated with the 
falc, continued fone daies and nights alcoget4er uncongeal’d , bue chat 
weaker (olution, which emulated Seawater, being expos’d ina fhallow and 
wide mouth’d veffel (that fhape being jude’d che molt proper we could pro- 
cure for our defign) the large fuperficies, that was expos’d tothe Air, did, a$ 
we expeSted, afford us a cake of ice, which being taken off, and the reft of 
the liquor expos’d again to the Air inthe fame veflel, we obtain’d a fecond 
cake of ice, and caking the remaining, which feem’d to be indi{pos’d enough 
to congelation, we found, that by comparing ic with that, which was af. 
forded us by the firft cakeofice permitted co thav, there appear’d a very 
manifeit difference betwixt the water, whereinto the ice was refolv’d, fcarce 
cafting fo much as brackifh, whereas thaliquor, that had continued uncon. 
geal’d, was confiderably fale in cafte. And if I had had the conveniency of 
examining my felf chefe two liquors Hydroffatically, as I was fain to have 
them examin’d by another, I doubt not but by their weight, I fhould have 
difcovered precifely enough the difference between them (which the perfon 
I employ’d tound to be cosfderable) and confequently flhould have aie - 
li 2 | ifted. 
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fifted to make ameftimate of the advantage, that might be afforded by the 
operation of che cold towards freezing of the Brine f:om its fuperfluous wae 
cer. Buc though I had noc a quantity of ice greac enough co fatisfie me, 
whether chat little brackifhnefs of tafte, I have mention’d, proceeded from 
fome faline Corpufcles, chac concurr'd tothe conftirucing of theice ic felt, 
or did only adhere coche lo ver part of it, among other particles of the li- 
quor, that remain’d uncongeal’d, yet perhaps ‘twere nor amifs to try, whe- 
ther invery large, though not deep veffels, this Experiment efpecially pro- 
moted by fome expedients, that praétife may fuggelt, may not in. fome fea- 
fons and places, be b:ought co be of fome advantage. - 
 While!i I was endeavouring by fome of the above recited Experiments, 
to make fome feparations in liquors by congelation, } thought fic to cry by 
the fame means, waac feparations 1 could makein fome bodies, berwixe 
liquors, and thofe more able parts among which they were ingag’d, hop- 
Ing, upon confiderations, which ‘cwere too long ro enumerate, that, if 
fuch attempis fhould fucceed, they might afford hints ofa Laciferous nature. 
I cook then divers vegetable fubitances of differing kinds, as Turneps, Car- 
rets, Beets, Apples, and tender wood, frethly cuc off from growing trees, 
as alfo divers Amimal fubltances, as Mufculous flefh, Livers,: Brains, Eyes, 
Tongues, and other parts, and expos’d them toa very fharp cold, that they 
michc be chroughly frozen. Now one of the chief things, that I propos’d co 
my felfinthis accenpr, was, coctry how far I could by congelation make 
difcovery of any ching abouc the Texcure of Animals and Planes, chat had 
not been taken notice of by Anatomifts chemfelves, and would fearce other- 
wife be render’dvifble. And I eatily found, thac 1 had not groundlefly 
imzgin’d, thacin divers Succulent bodies; both vegetable and Animal, the - 
fap or the juice, chat was fo difpers’d among the other parts, and divided 
into fuch minute portions, as not tobe manifeftly enough diferiminaced, 
might by congelation be both difcern’d and feparated fron the reft. For in 
divers Plints, I found the Alimencal juice to be congeal’d into vaft multi- 
cudes of dilftin&® Corpufcles of ice, fome of which, when the bodies were 
cranfverfly cuc with a iharp knife, and lefe a while in the Air, might be wip’d 
or {crap'd off from the fuperficies of the body, upon which ’twould after a 
while appear in the form of an Efflorefcence, almoft like meal: but in others 
I cook a better and quicker courfe, fo: by warily compreffing the frozen bo- 
dies, I could prefently make the icy Corpufcles {tare in vaft numbers out of 
their lictle holes, and though fome of thefe were fo minute as to invite me to 
ufea Mdicrofcope, chat magnih'da little, (nothaving chen any of my bett ac 
hand) yet in fone bodies, and efpecialy in Carrets and Beets, the icy 
Corpufcles were big enough to be diftin&ly or apart confpicuous, sari 
chac 
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chor I was not miftaken in hoping, that the figures, aswell as fizes (for as 
to the Codowr it was fcarce difcern able in the ice,produc’d in fo deeply crim- 
fon a Roor, as the Becc it felfy of thefe lictle pieces of ice, miyht be guefs'd 
at by the bignefs and fhape of the Po-es, thie were lefc in the more {table | 
part, or (if 1 may fo call it) the Parenchyma of the root, though in making 
an efimate of thefe Cavities, as well asin difcovering the order, wherein 
they are rano'd, 1 found itufeful to cut the frozen roots, (cmetimes ace 
cording to their length, and fometimes quite crefs. For by rhat means ther 
would appear in Carrets, forexample, of the larger fort, a great difpariry 
‘nthe order of the Pores, which, when the root was divided by a plain pa- 
rallel co the Bajs, appear d plac’d in lines almoit ftreight, cending almoft 
like the {poaks of a wheel, from the middle to the circumference. But if 
che Carret were flic from one end towards the other, the 1cy Corpufcles 
and Pores would feem rang’d in an order, thac would appear very differ- 
ing, but which I have not now che leafure to defcribe, no more than what 
obferved with a Mifcrofcoze, about the ice and pores of Apples,the Tongues 
of Animals, Chips of green and fappy wood, Cé. expos’d to congelation : 
only this I fhall not precermit, That as f many years fince made (and, as 
I now find, too freely communicated ) an Experiment, (men- 
tion’d long afer in other papers ) of freezing the eyes of Oxen, Of the ufeful- 
and other snimals, whereby the fofc and che fluid hu:nours a 
: rimental Vbt~ 

chat admirable organ may be fohardned, as to become tracta- — Jo/ophy. 
ble, evento unsktlful Diffestors: So I did on this occafion 
apply chac Experiment to the brains of Animals, which though too foft to be 
ealily diffe&ted, efpectally by chofe chat are not dexterous, may by congelas 
tion be mide very minigeable by them : And befides, that in difle&ting che 
hordned brain, ic fomecimes feen’d that the knife did cut through multt- 
tudes of icy Corpufcles, (as when one cuts a frozen Apple) the fubltance: of 
the brain (eem’d alfo rothe eye to be (tuffed with then, and che Ventricles 
of ic did at leat con{picuoufly harbour pieces of ice, ifit werenot fill’d up 
with them; and che manifett difference of Texture, thacthereis becween 
the white and yelk of achrougly frozen Egg, and alfobecwixe the Chryftale 
line and the Aqueous, and the Vitreous humors of the eye, wherein by 
congelition the Chryflalline alone lofes its tranfparency, but acquires no 
confoicuous ice, while.t the others ate full of ice, and that diaphanoas, 
thee and uch like difparicies, I fay, may invite one co hope, that fome 
things may by congealing of bodies, be difcovered about their Texture, chat 
may afford figacious Anatomifts improvable hints. 

1 know not, whether ic will be chought worth whi'e co take notice, Thac 


neither an Eye, nor a Liver, nor a lean peice of fleth, nor alive Fifh, 
| nor 
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nor aliving Frog, being frozen and put into cold water, was obferved to 
be upon its thawing cas’d wich ice, as frozen Eggs and Apples are wont to 
be: becaufe having forgot to make the Experiment above once, I dare not 
much rely onic ; but whereas we have formerly obferved, that congelation 
does moft commonly froil, or at leaft impair Eggs, and Apples, and Flefh, 
and many other bodies, I thinkit may not be unworthy to be contider’d, 
how far, and in what cafes we may give a Mechanical account of this Pheno- 
_menon, For though the immertion of frozen bodies in cold water be allowed 
to thaw them, with lefs prejudice, chanif they were chaw’d haftily by che 
fire, o¢ {uffer’d ro chaw themfelves in the Air: yetthere have been com. 
plaints made; That notwithttanding this expedient, feveral bodies have 
been much the worfe for having been throughly frozen, now fince I have 
Jacely fhewn, thacin many ftable bodies, the Alimental juice is by conge= 
lation curn’d into ice, and hive formerly evine’d, chat water and aqueous 
liquors are expanded by congelation, I fee not why we may not fufpe&, thac 
the innumerable icy Corpufcles, into whichthe Alimental juice is curn’d 
by the froft, bzing each of them expanded proportionably to their refpective 
bignefles, may not only prejudice che whole, by having their own contticu- 
tion impair’d, as has been formerly obferv’d in Alicant, and other Vinous 
liquors, buc may upon cheir expaniion crufh in fome places, and diftend in 
in others, the more ftable parcs, in whofe Cavities they were harbour’d, 
and thereby fo viriare cheir Texture, as co impair fome of their qualities, and 
difpofe the Compofitum to corruption. How much Contufion may prejudice 
tender bodies, and accelerate putrefaction, isevident in many fruits, efpe- 
cially the more tender ones, which having been bruifed, quickly begin to 
rot in thofe parts, that have beeninjur’d. And “tis agreeable to what has 
been fornerly fhewn, to conceive, thit in congelation there {eems to happen 
an almolt innumerable multicude of little concufions, made by the fluid parts 
hardn’‘d ana expanded by froft, of che formerly more ttable parts every where 
Intetcepted between then: and though thefe icy Corpufcles be but fmall, yet 
the {des of chat {table macter, that feparates them, and which they indea- 
vour to ftretch or crufh, are oftentimes proportionably thin. 

And we have formerly noted, That, befidesthac Eggs will be burft by 
having their Alimental juice frozen, both fhingles, and flones themfelves 
may have cheir Texture fpoil’d by che congelation of the Mineral fap, that 
isin exceeding minute and infenlible particles difpers’d through thofe bo- 
dies: and che violacion of the Texcure of Plants, Herbs, and Animals, by 
the expanficn of the Aqueous and juicy particles, which, though they be 
not congregated, do abound in chem, will be the lefs wonder’d ar, if ic be 
Iemembei'd, that our former Trials manifeft, that afew ounces of water 
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congeal’d, did not only burft Glifs and Pewrer veffels, but even the Tron 
Barrel of a Gun. 

Whileft I wasupon cthefe Trials, I had alfo acuriofity to know, whe- 
ther by freezing Animals todeath, I could difcover any fuch change in the 
qualities or ttructure of cheir parts, as might helpus to difvover, by wnat 
meansitis, thac excefltve colds kill men in Nozchern Countries, fince fuch 
a difcovery might probably be of good ufe tothe People that live in thofe 
gelid Kegions: But having taken a young Rabber, as the cendereft and fit- 
teit bealt, [ could then procure for fuch a Trial, and having expos’d him 
all night to an excraordinarily bitter froft, without finding him orherwife 
mifchiefed by it, chan chat one of his legs was fwell’d and grown (tiff, I was 
more inclin’d co refign over to others, thinto repeat my telf what feem’d 
to be an ill nacur’d Experiment, chough perhaps ic may have much lefs of 
cruelty, than one would think, fince fone of our former obfervations have 
made ic probable, that oftentimes the excinétion of life by cold isa more in- 
dolent kind of death, chan almott any other. Buc in a ‘Rabbet purpofely 
ftrangled, and prefencly expos'd intire toa bitcer cold, we found ice pro« 
duc’d in (uch parts, as would have mide us profecute the Trial, had the 
wane of fuch Animals and of leafure not hinder’d us. 

Ie is affirm’d by divers eminenc writers, and chofe mode-n ones too, that 
water impregnated wich the faline parts of the Plancs, and aftersvards frozen, 
will exhibice in the ice, che fhape of the fame Plant: And the leirned, but 
I fear, toocredulous, Gaffurel tellsus, chatthisisno Rarity, being daily 
fhewn by one CMon/ieur de la Clave. Butto whac we have already pub- 
lifh’'d in another Treatife, * to fhew, that this Experiment as 
it is wont co be deliver’, iscicher surwe, o- very Contingent; _—” OF the 
we fhall need but to add, that, fince the Experiments there bh bv ia 
mention’d, we did again latelytry, what could be done with — yimests, : 
Decostions, char were richlyimbiu’d, and highly tirg’d wich | 
the {piricuous partsof the Vegetables ; butchisice was by no means*fo fi- 
gur'd as the Patrons of the Tradition promife: And I remember, chat 
having alfo made, for curioficy fake, a Lixivinm with 16, parts of water, 
and but one of falc of Potafhes, thic the mixture might be fure to freez, and 
having expos’d the liquor in a thin glafs vial to an exceeding cold Atr, we 
found the copious ice produc’d, co lie on the top in little {ticks, not unlike 
thofe Prifmatical bodies, wherein Salt-petre is wont to roch, aud thofe 
parts of this ice, that were beneath che water, were fhot inthin parallel 
places, exceeding numerous, but (as one of our notes exprefly informs us) 
no way in the fhape of Trees, by whofe Incineration neverthelefs Poloman 
Potafhes: (as eye witneffes, that dealin chem, inform me, are made. : 
| ong 
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Long after the making of the newly recited Experiment, I chanc’d to 
find, thae che learned Bartholinusin the Treatife, we have often had occa~ 
fion to cake notice of, faies, That che water, 
Rem vero adeo obfewram exemplis Wherein Cabbage has been decosted, will, 
fimilibus illuftrabo Braffice: aqua when frozen, reprefent a Cabbage , the ves 
cougclata Braijicam reprefestaty erable {pirits being, as he fuppofes, concen- 
Lise iL Pe trated by the cold. How well chis Experi- 
de ufa Nivis, pag. 17. ment may fucceed, when made in a cold 
| Country like his, I do not know; but not 
“having my elf, when I firft cook notice of it, the opportunity tocry it fa- 
factorily by help of afrofty night, all I could do, was, -to take a gaod de- 
coction of Cabbage, and filcrate ic chrough Cap paper, that ic might be, 
though yellow, yet clear, and then by che circumpofition. of our frigorifick 
mixture, sve froze this liquor in a chin glafs vial, but the tce did nor, either 
to meorothers, appear to have any thing in it like a Cabbage, or remark= 
ably differing from otherice. And being afterwards befriended with two. 
or three frofty nights, we expos’d a decoction of Cabbage, to be congeal’d 
by the No&urnal Air alone, withouc thehelp of Art; buc neither chis 
-way did the Experiment fucceed well. And though once a few ounces of 
the decoction being lightly frozenina vial, there appeared in the thin ice, 
that adher’d toche infide of che glafs, a figurenot fo very unlike chat of a 
Cabbage leaf, but thac fome fuch accident may have invited our learned Au. 
thor cothink, that che reprefencations of Cabbages would conttancly appear 
in their frozen decoStions, yet I was inclin’d to think this figuration rather 
cafual, by che curiofiry I have had to freez the decoétions of feveral Herbs, 
fome of chem fpiricuous enough, as Rofemary, and Penny-royal, withour 
being able co find in theice, I obtain’d from chem, any conviction of the 
truth of the Tradition we are examining, And I have lacely had more 
than once, by freezing fair water alone, after acercain manner, ice, thac 
feem’d.much more to exhibite che fhapes of vegetables, than any decotions 
of them, that I have made. And particularly 1 found more than once, 
that by pucting hot water into a fomewhat flender Cylinder of glafs, and agi- 
tating ic in a ftigorifick mixture, coniitting of beaten ice, falt, and water, 
fo that ic was very fpeedily frozen thereby, ic was congeal’d into anice 
much more regularly and prettily figur’d, chan I have feen it in divers of 
the waters impregnated with the fix'd falcs of Plants, though of thefe we are 
cold fuch :vonders, , 

Such particulars as thefe joyn'd with whac I have elfewhere obferv'd to 
the fame purpofe, make me, I confefs, fomewhat furpriz’dto meet in Be- 
rigardus’s forecited difcourfe upon Ariffotles Meteors , fuch a paflage as 


this g 
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this; Pascss notums eff, cnr intra glaciew cernuntur interdum =p i. $73. 
multiformes flirpinm imagines in Anspullis vitrets, aque fuperficie 5 
senus Congelate plems. Hoc autem fit injetlo in Phialas fale diverfarum fiirpt. 
ums, nam nbs erit [al alicujus plante G& <Artemifie, in fuo Lixsvio glacies 
adharens vitro, refert ejusfolia lacsmofa: fimsiliter in alia Phiala videbuntur 
folia Planta, cujns fal in fuam aquam faerit ivjettus, Et ne quia hoe fortuite 
cadere putet, in aqua fapins foluta, CF congelatd cadem imagines {emper occwre 
vent, ut vel ex co dsxerts meultsplicem (piritum falis in principus naturalious effe 
nenduws. Thus far this Auchor, who would have done well, ifhe had 
cers fo much more lucky, than other men, as co have performed thefe 
things, to affure expre/ly of his having done fo, thofe many ingenious men, 
that much diltruft che relations of thofe Chymilts, chat are noc of the beft 
fort: and “cis of fuch fufpicious Authors, thac I here declare once for all, 
thac I would have the Reader underftand all che paffages of this Book, 
wherein I may feem to fay any thing (for avoiding of tedioufnels ) indefinttes 
ly co the difparagemenc of Chymilts. And in cafe he bad not tri’d chem, 
he fhould, in gratitude to che Authors of them, have toldus, he had, whae 
he delivers of chem, but from others, and not have aurhoriz’d the untri’d 
reports of writers, not alwales too veractous by his building Theories upon 
them. And as for what he immediately fubjoyns, and feems to rely on, out 
of Quercetan, (and other Spagyricat writers, who poffibly had ic chem- 
felves from him) abouc the feminal vertues furviving in the Afhes of burnt 
plancs ; though I will not here examine, or abfolucely reje& the opimon, be- 
caufe the difcuffion of ic belongs to another place, yet as to the Experimenc 
whereon Berigardus and others rely, namely, that the Lexiviams made of 
the Afhes of Plants, will exhibice, being congealed, the figures of the 
priftine vegetables ; befides chat a general conclufion, asco other Plants, 
feems to be inferred from what happened in Netles only, I much doubr, 
whether ehat famous Experiment it felf of the frozen Lixivines of Netles, 
were more than cafual, if it were not alfo affifted by an indulgent phanfie. 
For having, after divers Experiments made with other fixed falts, purpofe- 
ly repair’d, for greater fecurity, tothe nocedf{ Chymiftin Eagland, co ob- 
tain from him fome fixed falts, very faithfully prepared, and intimating 
withal, thac “cwas to cry fuch an Experiment'(which he was a favourer of) I 
did by mingling thefe (ales each ina diftin& Vial, fometimes with one, and 
fometimes With anocher proportion of water, and afterwards expofing chem 
tothe cold Air, obtain indeed divers portions of ice, buc without any fuch 
figurations, asthe learned Berigardus would have expeéted ; though fome 
of thefe Trials were made more than once, aswell wich the Lix:vinns of ' 
‘Nerles, as with the.Lees of other Plants: fo that I doubr this Author is © 
, : Kk 7 more 
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ttiore {crupulous in admitting fome important truths, in which the beft Phi- 
lofophers, as well Heathen as Chriltian, agree, than in examining the un- 
certain Traditions of the Chymifts, whofe unfatisfatory way of fetting 
down matters of fa&t, I am induc’d to take notice of his imitating, by find- 
ing, thatin the very fame page (that I have newly cited) he relates ano. 
ther Chymical Experimencin thefe terms. Velim porro oftendere mirabilis 
Experientia, quam fiat penetrabiles aligui (piritus Corporet : Exarentur in 
charta litera, acete albo, quarum nallum veftiginm deprehendatur, claudatare 
gue primis foliis Craffiffinn abicujus Libri. Paretur alia Charta, qua inficia- 
tur agua illafatida, ubi dilnutum fuerit Auripigmentum, CF exficcata clandatur 
poftremis foltis ejufdem Libri leviter compreffi, ftatim videbis in priors charta 
‘ Literas confpicuas, perinde ac fi atramento dutta fuiffent. Now, though fome 
thing /ske whac is here propos’d to be done, may be perform’d, and other 
Phanomena of the Experiment, fuch as he feems not to have been acquainted 
vr with, may be alfo exhibited, after che manner I have" elfe- 

t the une : 
publ:(hed se. Where particularly fet down, yet he muft have good luck, thar 
Giot of the performs it only by che directions here given by our Author, 
ufefulscfs of - who by omiteing one of the chief ingredients, and fome res 
ee quifite circumftances, appears indeed manifettly enough to 

yieferhy. have heard of fuch an Experiment, but without feeming to 
have fufficiently k»swn, whac he pretends to teach-(at leaft as far as his bring- 
ing this Experimenc as a proof, and che obfcrure ftile, he is wont to employ _ 
in the lictle I have yec read of his Book, permits me co judge.) _ 

But to return co the figurations of ice, notwithftanding fuch unfuccefsful 
Trials about them, as 1 have been mentioninz, 1 will not deny it to be poffi- 
ble, chat a prepofleffed and favourable fpectator may think himfelf to have 

difcern’d in the ice, the figures helook’d for there. For 
Of the wnfue-  fince che writing of the E(fay not long fince quoted, we have 
ee found, shat feveral Bodies, and even Sea-falt, and Alume, to 

"whom Nature has given cheir own determinate figures, have 
when diffolv’d in water, concurred with it to exhibice an ice very oddly, as 
well as prettily, figur’d (nor willl prefumeco determine the ucmoft, that 
a lucky obferver may fonsetsmes meet wich in this kind) but to name at pre- 
fentno other Arguments, the figures this way produc’d, were too-vatious 
and extravagant not to be referred to chance, and not to afford inftances how 
much That can perform in the exhibiting of fuch Apparitions. 

On which occafion 1 fhalk add, chat I remember, lonce fhew’d at the 
Royal Society, a glafs head, whofe infide was lin’d wich a certain fubftance, 
that pafled for faline. fafhioned into the figures‘of Trees, as curious, as if 
they had been drawn by aLimner 5 and yet as I produc’d thefe figures ge 
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by retifying conmon Oy! of Turpentine, from Sea-fale (which fale I 
elfewhere fhew not to be seceffary ) in a certain degree. of heat: fo by vary- 
ing that degree of heat, 1 could make the afcending Reams fetcle in other 
ficures ; and I can eafily produce very pretty fhapes of Trees, by diftilla- 
tion of that, which belongs not to the vegetable, but the animal Kingdom. 
And co thefe I could add divers other inftances of the like cendency, to 
make ic ftill che more probable, chat chough oftentimes one may happen to 
find pretty /dea’s, or Apparitionsinice; yetche like, or as fine, may be 
produc’d by chance. And I have fomerimes obtained by freezing Infufi- 
ons, Decoctions, Spirics, Solutions, and other Liquors, as Vinegar (and 
parcicularly) milk, and even common water, figures, chat were fo pretty, 


but wichal fo unconftantly produc’d, and fo eafily variable by circumttances, 


that as 1¢ would fill a Book parcicularly to defcribe chem (which for that rea- 
fon I hope to be excus’d for declining) fo they would much delude him, 
that fhould expect co find them every time the fame, thathehad found 
them once. 

And tointimate That by the by, to make feveral Trials ina fhort time, 
and thereby produce variety of figures, “tis not an ill expedient to expofe the 
liquor one would have congeal’d, in very fhallow veffels, or if it be put in- 
co other veffels, toleave ic, but of very little depth. And if che veflel ic 
felf be highly refrigerated, eieher by the cold Air, or by having falc and 
ice applied to the outfide of ic, che congelation may. fucceed much the more, 
nimbly; fo chac within a fhore while the fame liquor, being divers times 
chaw’d and frozen again, may poffibly exhibic variety of figures. And che 
produdtion of ice may be alfo much accelerated, by dipping into the liquor, 
one would have congealed, the convex furface of fome glafs or other fmooth 
body, chat will noc imbibe wacer ; for chereby the depth of the liquor will 
be exceedingly extenuted, and how much fuch a thinnefs or want of depth, 


may difpofe a liquor to be f{peedily penetrated and congealed by the cold, 


may be suefled, by what is above delivered in the SeQion ouc of Olearim, 
of che way of multiplying icein Perfia, by making water thinly diffufe ic 
felf over a plate of ice, or fome other aprly figured, and as cold body: In 
confirmation whereof I will add cn this occafion, thac 1 have feen a pair 
of Stairs, on which, though they were ficuated nearto chree Chimneys, 
commonly furnithed wich fire, almoft all che day long, the warer that was 


employed to wafh them, being thinly fpread with a Mop, would prefently 


congeal (though chey affur’d me ic was hor, when "twas begun to be laid” on) 
and cover the Stairs with glofly filmes of ice. And Ihave likewife obferved 
in avery {harp night, thac che water which dropp’d down from the nofe of 
a Pump, was fo well congealed, as’twas fliding away, thac theice thus ar- 
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fefted inits paffage (in which ‘twill eafily be granted thacic fpreads ic felf 
bel thinly) had rais’d.a kind of icy pyramid of a confiderable bigaefs and 
eighr. 

r forgot co mention in due places (and therefore think fic to take notice 
ofithere) that when I was confidering of the wales, whereby is might be 
Manifefted, to chofe chat wancnice fcales, or diftruft their skill co.ufe chem, 
Whence that ice comes, chat appears on the outfide of frozen Eggs put to 
chaw in cold water, I found it fomewhat difficule to pitch upon fuch a liquor 
as I defir’'d. Forif common water be the liquor employ’d, ic may be faid, 
that ic affords the matter, whereof the ice in queftion is made: andif I em- . 
ploy’d liquors, chat were {piricuous or faline, ic might be pretended, chac 
the frott (as they fpeak) did indeed come out of the frozen Ege, though 
the fhell did not appear cas’d with ice, becaufe as falt as che frolt came to 
the outfide of the Egg, it was refolv’d by the fpiricuous’ or faline Corpuf- 
cles of the liquor: wherefore as an expedienc, I refolved to make ufe of 
Oy! of Turpentine, as a liquor, which I had found uncongealable by the 
prearet cold, I had obferved in our Climate, and which yet (asmay appear 

y the third Paragraph of che XVIJ.. Title) was more indifpos’d, chan com- 
mon water it felf, co chaw any icy Efflorefcence, that might be-emitted by | 
theFos, But che Experiment was cri’d, without uniformicy in che fuccef- 
fes. Forche firft time 1 putafrozen Egginto Oylof Turpentine, I did. 
not ohferve, thac any ice was produced on the oucfide : neicher was che event 
differing, when another time | put two frozen Fees, together into a {mall 
veffel full of chac Oyl, though to refrigerate the liquor, the veffel eas for 
a while placed upon a mixture of falc and ice, though alfo the Ego-fhels ac 
their gaping cracks (produced by congelation) difcovered, that che contain- 
ed liquor was well frozen, I mtended to profecuce the Experiment ano- 
ther time (wanting ice to doit chen) becaufe chac ohce, when during the 
Trial 1 was hindred ftom watching it, one of my Domefticks, whom I or- 
dered to look after it, affured me, chat che Egos chae was put co thaw in 
the Oyl of Turpentine, had there obtained ice on the outfide of ir, which I 
fhould readily have believed, upon the {core ofa like obfervation, I had 
made my felf, in two Eggs that were frozen to the bottom of the veffel, 
wherein they had been put to chaw, were it not, that one or both of chem 
had been, by a miftake, diptin wacer, before they were put into the above 
mentioned Oyl. | 

Sone Readers may have expected to find among rhe examples recited of 
the influence of cold upon the Air, that ftrange ftory, whichis related 
by the learnéd Fofephus Acoffa, of che mountains of Pariacaca (which he 

| feveral 


that pipe, was fo cool’d in its paffage, as to make the liquor very manifellly 
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feveral crimes traverfed) * bue befides thar I — 
have delivered a great part of it already in * *here a wonderfully Plerdlgs 

: i though nor feafivly violest cold, 
another Treatife , I was loch to fay more, goes fometi ne. Juddenty Kill meny 
ull I had leafure Gwhich | have not now) tO gad yet prefve their Bodies = 
difcufs the fcruples, that I have not fo much — tais’ed whole years tegetber- 
about the matter of £1, as abouc che caufe, eases 
Which perhaps may be fomerhing befides cold. Butfince I have mention d 
this XVIII. SeGion, 1 will here cake notice of what I then intended, bue 
forzoc co fec down, nimely, That to theinilances alledged to thew, the 
coldnefs of regions not to be alwaies proportionate to their greater and leis 
vicinity to the Pole, we may add a memorable one afforded us by a Coun- 
try fo well known to many Of us, as New England, where, though the 
Winters, are fo tong and bitcer, as we have formerly related out of Mr. 
Woods’s Profpes of that Country (which has been confirm’d tome by an 4- - 
merican Phyfician, chat liv’d chere) yer thac Region, which is fo very much 
colder chan ours, is in many places no lefs than a 10.0r 11, degrees remoter 
from the Pole. - 

I fhall add to the fame XVIII. SeQion, that asto the Experimenc I 
there mention’d concerning Winds, and which I affociate wich the cefti- 
mony of the newly named M-. Wood; I find thar the feafon of the year, 
and {ome other circumftances may vary it More, than one would ealily have 
fufpeted. Forthough I faithfully recited the Phenomena, as I chen (and 
chat fometimes with witnefs) took notice of them, yet fome moneths after, 
and in other weather, having occafion to repeat the former part of that Ex- 
periment , I wasfonewhat furpriz’d at the fuccefs. For coming to blow 
upon the Ball ofa feal’d Weacher-glafs, which choughin its kind very ten- 
der, might be probably prefumed to be lefs fo, than a Thermofcope made 
with a pendulous drop of water (fuch as that, mention’d in the forecited Pa- 
ragraph) I found, tharif I continued co blow any thing long and briskly, 
the highly rectified {pirtt of Wine (which circumftance 1 therefore name, 
becaufe poffibly che nacure of That may fomewwhat alcer the cafe) would fome- 
times manifeftly enoagh fubfide, And in that Paragraph of the 18. Ficle, 
where I recited the Experiment of the infrigidating Winds, 1 fhould 
more exprefly have taken notice of this circumftance, that to fatishe my felf, 
thac “cwas not che bare Wind, as fuch, whofe operation upon the Air in- 
cluded in the Ball ofa Weather-glafs, made the liquor toafcend, we put a 


mark upon the height ic ftood at, when we hada pretty while blovn upon 


it, and then without removing the Bellows, put ice and falc abour the: Iron | 
pipe of ic. By which mixture the'Air, chat was afterwards blovn through 
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to afcend, even in a Weather-glafs, where I did employ (as I have elfe« 
were declared, that 1 often do) Quickfilver inftead of water, or {piric of 
Wine. Andle!t the vicinity of the frigorifick mixture fhould be fufpec&ted 
co have caus’J chis contra&ion of the included Air, we did fometimes pur- 
pofely intermic the moving of the Bellows, wichouc removing the Wea- 
ther-elsts ; and though notwithitanding chat vicinity, the liquor would be- 
gin a litle to fublide ; yee when ever che cold {pirics or che Corpufcles of 
the highly refrigerated Air, were by the playing of the Bellows anew, ap- 
proach'd to, or rather brought co touchin fwarms the globular pare of the 
intirumenc , che CAfercury Would manifeftly afcend. And fince we are 
{peaking of Weather-glafles, I fhall on this occafion fubjoyn, That certain 
circumitances may allo vary the fuccefs of another Experiment (fomewhat 
of kin to chat lately repeated, about the pendulous Drop) which is briefly 
mentioned not far from che beginning of che firft Preliminary Difcourfe. 
For thoueh the common Thermometers, that are here wont tobe fold in 
Shops, have ufually the Pspe of the Bolthead very /arge in proportion tothe 
Ball, and therefore are in that place {aid to be Weather-glaffes not nice, and 
though on fuch inftruments in certain Temperatures of the Air (intimated 
by che word fometimes, employ’d in that paffage) the Air blown out of a pair 
of Bellows againit fome parc of the included Air, would not, efpecially ac 
the beginning, make che Air fenfibly contra it elf, and the liquor afcend $ 
though ac che very firit and fecond blaft, the coldnefs of this artificial Wind, 
might be very fenfible to che touch (which was the thing intended to be taught 
in that paffage) yet having the curiolicy wich other Bellows, ac another fea- 
fon of the year, co blow long upon che Ball of a not common, but mee Wea- 
ther-glafs of my own making, furnifhed with a pipe, thac was very flender, 
I divers times (buc nor alwates) found the tinged liquor manifeftly enough 
to afcend, as if che Wind, confifting of amore compre(s’d Air, did by 
containing a greacer number of cold particles in the fame room, more affe 
the internal Air, chanthe conrac&t of che calm and laxouuvard Air did ‘be- 
fore ; which difparity of events has given me the defyn of making fur- 
ther Trials wich differing Thermofcopes, at other feafons of the year, to 
fee if I can bring the matter'to fome certainty, by u.fcovering the caule of 
this contingency, in which I afterwards fi:fpeéted, chat fome light degree 
of warmth or coolnefs inthe Bellowsthemfelves, which, as being unmani- 
feft tothe fenfe, fcap’d unheeded, might have an intereft. When I was 
about fome of the former Experiments, 1 would «villingly hve had an op- 
porcun:ty of crying, wich a 900d fed Weacher~elafs, whac difference there 
would be, berwixe the cold of the noturn:! Airinafro:!y night, in places 
where the Air was kept calm, by being thelcer’d fromche wind, net by in- 
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hibited buildings, buc by fone Wall, or other body, whence any warm 
Effisvinms were lealt to be expected, and betwixeche cold ofthe fame Air; 
in places where cold winds, efpecially Northerly or Eaiterly did freely and 
ftronely blow. | Buc my occafions then confining metoa Tovn, I had rot 
conveniency co make any fecure obfervations of chatnsture; and evenina 
More com no.ious pl2ce, unlefs ic were decermined, whether there be Cor- 
pufcles properly and conftantly f:igorifick, upon whofe account fome winds 
are fo much colder than others, there may arsife more {cruples about this 
matter, chan I muft now ftay co difculs, | : 

There is one thing more, rhac, it my be, 1s not impertinent to mention, 
before I take leave of the XVIII. Ticle ; for in confirmation of wharis 
there delivered, concerning the Viciffirudes of thefe rroublefome degrees of 
cold and heat, within che co.npafs of the fame Nacural day, complain’d of 
byche Patriarch F.c0b, and by Olearing, 1 hill add, that having fince had 
opportunity to inquire abo.c fuch matcers, of a learned Phyfician, lately 
cone from the Indies, he affu:’d me, chit notwirh{tanding the violent heats 
of the day, he afuatly obferved the nights co be fo very cold, that he was 
periwaded fome pofittvely frigocifick fteams, did inthe night afcend out of 
the Earth, and make it very ex,edient, if not neceffary ,fo: chofe Enelith,thae 
live in che warmer pics of America, to imicatethe Natives, in keeping 
fires under heir Hammacks, or hanzinz Beds. 

I thought ic mizhc be a Luciferoms Expeciment, in relation to an Hypou 
thefis, that mizhc be propes’d about cold, ctocry, whether, iftwo fuch It. 
Quors ‘vere provided, as by being mix’d cogether, would fo far forth lofe 
thetr fluidicy, as coobrain at leaft che coniiftenc? of am Unguenc, chis tm- 
pelimenc put ta the former confufed and grexter agication of their parts, 
would produce any fenfible deeree of cold; this } rhoughe fictocry, by 
inmerfing for a competenccime, che Ball of acender feal’d Weather-gtafs, 
into each of the liquors apart, and cheninco the fofe mixture, their coalition 
would compofe. To produce fuch a mixture more Waies than one, ie was 
not difficulc for me, by che help of fome Experiments, 1 had provided to 
add to my Hiftory of finsdity and firmnefs, But though a {trong folutton of 
Minium (or calcined Lead) in fpiricof Vinegar, o- avery {trong infufion of 
eood quick-Lime in water, will eicher of chem (and one of chem I did make 
ufe of, chouch I have forgorren which) coagulate a juft proportion of good 
S illet-oyl (to name noother made by expreffion) into fuch a confiftence as I 
have been {peaking of ; yet for want of a feal’d Thermofeope, tender enough, 
} cannot nov repeat the Experinent, and cill L do, I dare not draw any 
conclufion fronic, though, if I much mifremember not, when | fhew'd 
ic an ingenious perfos, neither he nor I could perceive, that che liquors, — 
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by being depriv'd of cheir fluidiry, had acquir’d any thing of coldnefs dif- 
coverable by the feal’d Weather-glafs. - Oo 

Ic is much controverced among the Curious, whether water be capable of 
Compreffion, and divers have of late inclin'’d to che negative, upon obferving 
a wane of cogency in the Experiments, chae have been broughe to evince 
the afirmative, What Trials and Obfervations we long fince made about 
chis macterymay be mec wich in {ome of our other Treatifes, wherefore I ihall 
nov fubjoyn, chat having imagin’J, thac Cold might afford a bopefuller 
way, than (for ought I know) any min has us’d, of bringing this controver- 
fie to the dectfion of an Expetimenc, I made that atcempt, that is men- 
tion’d inthe XII. Title ; in profecucion of which, as foon as 1 could pro- 
cure fome, though but fome of the accommodations, which I long wanted ; 
I made an Fxperiment, which 1 thall fubjoyn, becaufe, though ir be not 
fo confiderable, as with bercer implements I could have made it, yet the 
way, I chofe, has (as I partly intimated elfewhere) thefe two advantages ; 
thac the force employ’d to comprefs the Air, is both very great, and very 
otadually, and flowly appli’d ; and chac the veffel willnot, like chofe that 


have been hichero made ufe of, give any pafface through its pores to water, | 


though violently comprefs’d. 

We took then a Round Ball of glafs, furntth’d wich a moderately long 
Pipe, and having fill’d ic with water, cill che liquor reach’d wichin fome 
inches of the top, it was Hermerically feal’d up, and then the water by a 
mixture of beaten ice and falc, was made to freez from the bottom upwards, 
that wichoat breaking the glafs, the untrozen water, by che expaniive en- 
deavour of chac which was freezing, mighe be tmpell’d upwards, and fo ae 
once, both comprefs the Air, and be prefs’d upon by it, having by chis 
means condens’d che Air, as far as we thought fafe rodoina glafs, cthac 
was notftrong, we cropt of the {mall Apex of che glafs, and immediately 
the conprefs’d Air flew out wich agreac noife, and cthac parc of the Pipe 
which was unfill’d wich water, was fill’d with fmoke, that made it look 
White, and great {tore of litcle bubbles haftily afcended from the lower parts 
of the water, to the upper (where moft of them quickly broke) in fucha 
way, aspuc me in mind of what ufually happens upon the opening of veffels 
chit contain’d bottled Beer. But that which was principally to be noted, 
was this, that befides the bubbles or froth, the water st felf (at leaft {up- 
pofing, chat.nolictle unheeded bubbles chat did not quite emerge, could 
fenfibly contribute co its height) immediacely afcended in the Pipe about 4 
of aninch, which (having carefully mark’d the firft and feccnd ftations, wich 


a Diamond on che outfide of the glafs ) *twas eafie for us to meafure. a 


I have elfewhere propos’d. a fufpicion, that in the atrempts, thac had 
Z been 
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been till chen made, to comprefs water, the condenfarion (in cafe there 
were really any) might perchance proceed from the compreffion of the: Aeri- 
al particles, that 1 have fhewn to be wont toly difpers’d in the pores of 
common water, But chough the confiderable expanfion of water, notwith- 
Rtanding che breaking of the bubbles in our prefenc Experiment, feems mas 
nifettly co argue, that chis could be but a concurrent caufe (if ic had any fen- 
fible effe& at all) of our Phenomena, yet I dare nor abfolutely re/y, even up- 
on an Experiment, chat feems fo cogent, cll I have {atisfi’d my felf, that 
no {pringinefs, which I have fomerimes fufpe@ed, might bein the ice, had 
any incereft in the produc’d effe& ; and that the great preflure of che 
forcibly condens‘d Air, did nor make che olafs ic felf {tretch or yeild. For if 
it were able to do fo, chen che parts of the violently diltended elafs, upon 
the removal of the forcible preflure of che Air (which muft ceafe upon the 
breaking of the Hermsetical {eal) returning to their former ftraicnefs below, 
will make the water afcend fomewhat higher inthe pipe. But chough I 
could not procure glaffes, as well very thick, as conveniently fhaped, . 
wherewith to examine this fufpicion, which I would likewife have tri’d by 
the bulk of che glafs in water, before and after the letting out of the come 
_prefs’d Air; yet becaufe moft Readers will probably chink fo much caution 
more than neceffary, I fhall add, chacif 1 had not wanted conveniencies, 
and had not had mifchances, the Experiment would in likelihood have been 
advanc’d, efpectally care being taken, chat che Air lefc in. the pipe fhould 
be well refrigerated before its being feal’d up (as we fometimes did by ice 
and falc, applied in a perforated Box to the ourfide) left pare of its {pring 
fhould depend upon an evanid degree of beat, upon which account the pipe 
ought before hand co be drawn fo flender, that the glafs may be melted toge- 
ther in acrice. For though for want of {trong glaffes, and the beft fore of 
infruments to feal up fuch with, the fuccefs was noc ftill fo confiderable ‘as 
I hop’d for; yet as 4. ors. other Trials, made, as well wich another fie 
guor, as with water, did exhibic a maniteft incumefcence of the liquors 
(without computing che froch produc’d at the top ; ) fo in che Experiment 
lately mencion’d, 1f we had judg’d them {trong enough co indure fuch a 
comprefiion of che included Air, as we have often made on other occafions, 
the effe& would probably have been much more confiderable : Foe 
though the difference betwixt the length of the fame water comprefs'd 
and uncomprefs’d , amounted to an Aqueous Cylinder of 3 of an inch 
in height, yet che Air, thac made this compreflion of the water, was it 
felf reduc’d but from 8. inches to 5. fo chac tt took up almoft half ics former 
room, whereas we, have fomerimes reduc’d it to an 18. or 20. part chereof, 
If I had been accomodated with one ‘a my Pneumatical Engines, ‘I si 
| ave 
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have tri’d, whether water being firft carefully freed from the lacicant Air in 
the exhaufled Receiver, and then comprefs’d after che manner hitherto re. 
cited, che event of the Trial would have been confiderably varied. 

I might add as other Phenomena of our Experiment, crac when we broke 
off the feal’d Apex of the glafs, before the included Air wasmuch com. 
prefs’d, there neither would be any great noife made, nor any confiderable 
froth produc’d, at the top of the water, and that having had the curtofiry to 
repeat the Experiment in one of the fame glaffes, chat had been already us'd, 
and with che fame water, chat had been already comprefs’d in it, we found,. 
that upon the breaking offthe Hermetical {eal the fecond time, the water 
did neverthelefs afcend into the Pipe becwixc ¢ and 4 parc of an inch. And 
to thefe particulars I could both add other circumflances, that 1 took notice - 
of inthe fame Experiment, and fubjoys many other Experiments and Obfere 
vations, but that I amalready tir’d, And though I have not found Cold: 
co be a fubje& over-fruicful in Experiments Pleafing and Curious, yet now 
1am grown fomewhat acquainted with it, I find ic may fuggeft fo many 
other new ones, chat fince the Barrennefs of my Theme, will not eafily put 
a period cothis Treatife, ’cis fie that now at length I fhould lec my Weae 
rinefs and want of Leafure do it. | 





FINIS. 








AN 


ADVERTISEMENT: 


| Hat the Reader may not wonder to find the following 

- Dialogue cited ‘in the Hiftory of Cold, whereunto ne- 

~ verthelefs it is fabjoyn'd; he is to be inform'd, that a 
Section about Antiperiftafis was realy both written and tran. 
Scribd before any part of that Hiiftory was fent to the Prefs. 
But finding, that the Accefion of new Particulars had fo much 
Swell'd it, that "twas unfit to pafs (as I firft defign’d it fbould) 
for one of the Titles of the Hiftory of Cold, J judg’d it conve- 
xient to fever it from the ref, upon the fcore of its bulk, and 
yet annex it to them upon the Account of thofe many Fliftorical 


Paffages in it, that belong to the fame fubject, that is handled 


in thofe Settions. The Reader will quickly find, that the Trad 
confifts of two parts, whereof the firft ( wbich to allow the more 
Freedom of Inquiry and Difcourfe, written in the way of Dia- 
logue,) contains an Examen of Antiperiftafis, without pretending 


to queftion it abfolutely and indefinitely, but rather, as it is wont . 


to be Taught and Prov'd. And this Dialogue, for reafons, that 
it too lite concerns. the Reader to know, and would take up too 
much time to tel him, both begins as.a Continuation of fome for- 
mer Difcourfe, and fomewhere mentions the Author, as a Third 
or Abjfent Perfon. And to make it the more like to other Dia- 
dogues, the Quotations are not made Ke the Author's — 

Lix ness 


An Advertifement. 

nefs in the reft of this Book, but yet with his wfual fazthfulne/s: 
‘nor hath his Introducing men Difcourfing (as it were by chance) 
kept him from putting into the Margin the very ll of fome 
Paffages, which he thought the moft important and likely to be 
diftrufted. But though this firft Part be entire and finife'd in 
its kind, and fo might very well (if not beft) have been put 
forth Single, to invalidate the common Doctrine. of Antiperi- 
{tafis, (in the fenfe wherein ’tis there opposd;) yet becaufe in — 
Philofophical Matters, ’tis not fo much V. ap or Applaufe, that 

is to be fought, as Truth ; I forbore not to fubjoyn to a Difcourfe, 
that may perchance fatufte moft of my Readers, fome fcruples 
about which I wifl'd for further fatisfattion and Certainty my | 
Self; of the chiefeft of which, the Sceptical Confideration will 


- give the Reader an Account. 
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A 
CATALOGUE \ 
. Of all the | | 
PHILOSOPHICAL WORKS 
— Publithed by our AUTHOR. 


“NE Phyfico-mechanical Experiments concerning the Weight 
and Spring of the Air; publifhed in Exglifb, Annwo Dom. 1660. 
* A Continuation of them, Part I. 1669. 
me The Defence of the New Experiments, exe. againft Francifcns 
inus. ) 
_ The Examen of the Phyfical Dialogues of Thomas Hobbs, concerning 
the Air. Thefetwo were publifhed, A.D. 1661. 
* The Sceptical Chymilt. 1661. . 
_ * Phyfiological Effays, together with the Hiftory of Fluidity and 
Firmnefs, and fome other Tracts, Printed 1662, : 
* The Experimental Hiftory of Colours begun, 4. 1663. | 
— Concerning the ufefulnefs of Experimental Philofophy; the firft 
Tome: A. 1664. ~ ? 
_ The fecond Tome was Printed, 1669. . 
* A Tract concerning the Origin of Forms and Qualities, 1666. 
Though this Tract was turned into Latin divers years before the 
Genevian Colleciion was publifi’d, yet was omitted therein whence 
it appears, shat the Publifber was mot very cautions, swbo affirms in 
bis Preface, That all Mr. Boyle’s works are comtained in that 
Volume. | 


| ‘The Experimental Hiitory of Cold begun, to which is fubjoined a 
Differtation concerning Antiperiftafis, together with an Examen of 
Mr. Hobbs’s DoGrine about Cold 3 1665. | | 


* Hydroftatical Paradoxes; 1666. ° 7 
. ~ a * The 


A Catalogue of the Author’s Books,  - 


* The Origin of Forms and Qualities ; the fecond Edition; to which 
is annexed a Differtation concerning Subordinate Forms 5 1671. 

* Tra@s conceming the Cofmical Qualities of things; Cofmical 
Sufpicions; the Temper of the Marine Regions; the Temper of the 
Subterranean Regions, and of the Bottom of the Sea; 1671. 

* An Effay concerning the Origin and Virtues of Gems; 1672. 

A Tra@ containing New Experiments between Flame and Air 5 
together with an Hydroftatical-Differtation 5 1672, | 

* Some Effays concerning the wonderfull Subtilty and Efficacy of © 
EF fuviums, cad their determinate Nature; 1673. : i 
Some Tras confifting of Obfervations concerning the Saltnels of 
the Sea; with a Sceptical Dialogue concerning the Nature of Cold both 
politive and privative; 1674. > | 

Traés containing fome Sufpicions concerning fome Occult Qualities 
of the Air; with an Appendix touching Celeftial Magnets,crc. 1674. 

An Introdu@ion to the Hiftory of particular Qualities in the Phylo- 
fophical TranfaGtions N. 63. p. 2057- : | 

-* Of the Excellency of the Mechanical Hypothefis; N. 103. p.53.- 

Experiments and Obfervations concerning the Mechanical Prodaction 
and Origin of feveral particular Qualities; together with fome Rcflexi- 
ons upon the Hypothefis of Acid and Alcaly 5 1675. = 8 

- The'Sceptical Chymift, or Chymico-phyfical Doubts and Paradoxes 
about thofe Experiments, whereby vulgar Spagyrifts do labour to evince, 
that Sal, Sulphur and Mercury are the genuine Principles of things; to 
which, viz. in this 2d. Edition, fundry Experiments and Confiderations 
are fubjoyned concerning the Produciblenefs of Chymical Principles 5 
1680, - © | 

* A Continuation of newPhyfico-mechanical Experiments; she fecond 
Part; 1680. 7 4 o. . 

The Aerial NoGiluca, or fome New Phenomena and a Procefs of a 
FaGitious felf:thining Subftance; 1680. : 
. ‘New Experiments and Obfervations made upon the Icy No@tiluca, 
to whichis annexed a Chymical Paradox; 1682. 


Thefe ave the Philofophtcal works of onr Author hitherto publifhed, what 
he bath wrote in Divinity belongs not properly to this place 5 mot to 
mention feveral Differtations of his which you may find here and there 
interfperfed among the Philofophical Tranfactions publifved in Print. 
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EX AMEN of ANTIPERISTASIS, 
| AS 
Ie is wont tobe Taught and Prov'd. 


Themiftius , Carneades, Elentherine. 
T hemiftive, 


1, A S for Autsperi(tafis, the Truth of ic is a thing fo confpicuons, 
3 and fo generally acknowledg’d, that I cannot imagine what fhould 
make fome men deny ic, except it be, chat they find all others to confefs 


it. Forchough inother cafes they are wont to pretend Experience for their - 


quitcing the recetv'd Opinions, yethere they quic Experience ic felf for 
fingularity, and choofe rather to depart from the Teftimony of their fenfes, 
than not to depart from the Generality of Men. 

a. And to evince, that this isnot faid gratis, I might obferve to you, 
Thae there are no lefs chan three grand inducements, that have fed beth 
the Vulgar and Philofophers (two forts of men, that feldom agree in other 


things) te confent in the acknowledgment of Antiperiffafis ; Authority, 


Reafon, and Experience. But though Il chink fic to name them all three, 
yet fince the firft of chem, by having, as [ juft now noted, invited our 
Adverfaries to diffent from the Truth, 1s a fomewhat unlikely Medinss to 
prevail on chem to acknowledge it, I fhallinfift only on the ewo latter, hav- 
ing once declar’d, cthac I lay afide che firft not as worchlefs in ic felf, buc 

needlefs to my caufe, | | . 

3. Tobesin then with che Arguments afforded usby Reafon, 
What can.chere be more agreeable to the wifdom and goodnefs of Nature, 
who defigning the Prefervation of things, is wont to be careful of fitting 
them with requifites for chat peeves than to furnith cold and heat, 
: 12 with 
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wich chac felf invigorating power, which each of thent may put forth, when 
"cis environ'’d with its contrary. Forthe order of che univerfe requiring, 
_ that cold and heat fhould refide in chofe Bodies, ciate often happen to 
mingled wich one another, thofe two noble and neceffary Qualities, would 
be roo often dettroy’d in the particular {ubjeéts chac harboured them, if pro- 
vident Nature had not fo ordered the matcer, that when a Body, wherein 
either of them refides, happens to be furrounded by other Podies, wherein 
the contrary Qualiry is predominant, the befieg’d Quality by retiring to 
the innermoft parts of chac which it poffeffes, and there by recolle&ing its 
forces, and as it were, animating it felf toavigorous defence, is intended 
or increafed in its degree, and fo becomes able to refift an Adverfary, thac 
would otherwife eafily deftroy ie. } 

4: To illuftrate as well as fupply this Argument drawn from Reafon, 
we fhall need bur to fubjeyn che other afforded us by Experience, which 
admire the effeéts of this felf invigorating power, which, when occafionally 
exerted, we call Antiperiftafis: And thefe Phenomena ought the more to be 
acquiefced in, becaufe they may fafely be looked upon as genuine Declarati- 
ons, which Nature makes of Her own accord, and not as confeffions ex- 
torted from Her by Artificial and compulfory Experiments, when bein 
tortured by Inftruments and Engines, as upon fo many Racks, fhe is force 
to feem ro confefs whatever che Tormentors pleafe, | | 

5+ To proceed then to the {pontaneous Phenomena of Nature I was re- 
commending, we fee, that whereas in Summer the loweft and higheft Re- 
gions of the Air are made almoft unfufferable to us by cheir heat, the cold 
expelled from the earch and water by the Suns fcorching beams, retires to 
the middle Region of the Air, and chere defends it felf againft the hear of 
the other two, though in the one that Quality be affifted by che almoft pera 
pendicular reflection of che Sun-beamg, and in the other it te rendered very 
confiderable by the vaftnefs of che upper Regionofthe Air, andits Vicini- 
tytothe Element of fire. 

And as the cold maintains it felf in che middle Region, by vertue of che 
incenfne(s, which it acquires upon the account of Antiperiffefis ; fo the 
Lightning chat flafhes out of che Clouds, is buc a fire produc’d in that mid- 


does almo’t every day ae us not only opportunity to obferve, buc caufe to. 


die Region by che hot Exhalations penn’d up, and intended in point of heac - 


by the ambient Cold, toadegree that amounts to afcenfion. 

6, But chough chefe be unqueftionably the effets of that exceffive cold- 
nefs; yet we need not go fo far as che tops of mountains to fetch proofs of 
our dogtrine, fince we may find them ac chebottom of our Wells. For 
though Carneades perhaps will not, yet the earth as. well as the Air ate 

readily 
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rerdily acknowledge the power of Antiperifais. And if the reafon above 
alledged did not evince it, our very fenfes would. For asin Summer; 
when the Air about us is fulery hot, we find, co our great refrefhment, 
thacthe Airin Cellars and Vaulcs, to which thecold then retreats, is e- 
minent for che oppofite Quality; fo in Winter when the outward Air 
freezes the very Lakes and Kivers, where their furfaces are expos'd to it, 
the inrernil Air in Vaules and Cellars tn Winter, which becomes the 
fan@tuary of heat, as in Summer ic was of Cold, is able not only cto keep our 
Bodies from freezing, but to put chem into fweats. And not only Wells 
and Springs upon the account of their refting in, or coming out of the 
deepett parts of the earth, continue fluid, whileft all che waters, chat are 
contiguous co the Air, are by the exceffive cold hardned into ice; buc the 
water frefhly drawn from fuch Wells, feels warm, or at lealt repid roa 
mans hand put intoic. And as if Nature defign’d men fhould’ not be able 
to contradi& the do@trine of Astiperiffafis, without concradiciing more than 
one of cheir own fenfes, fhe has taken care, that oftentimes the water, that 
1s frefhly drawn out of the deeper forts of Wells and Springs, fhould mani- 
feftly, as I have feen ic, fmoak, as ifit had been bue lacely taken off che 
fire. And this may be faid, without a Metaphor, to demontftrate ad ocu/ume, 


the reality of Antiperifiafis, there being no other caufe co which this warmth =~ 


can be attribueed, than the retiring of che heat from the cold external Air, 
to the lower-parts of the earth and water: fince both chefe Elements them- 
felves being naturally cold, and one of them in the fupreme degree, rhe 
heat we are mentioning is fo far from being likely to be generated in- fo unfic 
a place, chac if ic were net very greac, tt muftbe exttnguifhed there, by 
the coldnefs of the fuperior Air, and that of che inferior parts of the 


Earth. 3 
, Eleutherisns. 


9, That Carneades may have but one trouble to anfwer the Allegations to- 
be made in favour of Antiperifiafis, 1 hope he will give me leave (accord- 
Ing to my cuftem of fiding with either party, as occafion invites me) to add: 
to the familiar Obfervations mentioned by. Themssjtiss , (ome others that 
are lefs obvious. ‘For ] franckly confefs to you, thac when I confider 
what incerelt, che unheeded difpofitions of our own Bedies may have in the 
eftimates we make of the degrees of coldand heat, in other Bodies; I. 
fhould not lay much weight upon the Phenomena, chat are wonc to be urg'd 
as proofs of eA meiperiffafis, if fome inftances fomewhat lefs lyable to fufpi- 
cion, did not countenance the doétrine they are ure’d for. I know that 
Carmades being wont fo-to propofe his opinion abone sAariperiftafis,, as only: 

to, 
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to deny, that ic is clearly made out by the reafons or Experiments, chat 
are Commonly produc’d to evince it, it were fomewhat improper to utge him 
Wich obfervations, that are not familiar, and wontto be imploy’d ; bur I 
know too, that he isnot forigid an Adverfary, asnottoallow metro men- 
tion fome uncommon relations, thic I learned from men of good credit. 
I fhall cell you then, that having purpofely inquired of ingenious men, 
that had been very deep under ground, fome in Coal-pits, and fome in 
Mines, One of them affirmed, chat at the borrom of the Grove (as they call 
ic)or Pit, he found ic very hoc in September, And another, chat he often 
found it hoc enough to be troublefome in Winter. And athird (who is 
himfelf a greac feeker for Mines, anda Mafter of confiderable ones) chac 
he found ic to be hot all che year long. And tomanifelt, chac fuch Obfer- 
vacions will hold even in gelid Regions, I fhall repeat to you. what I re« 
member I read in the voyage of that ingenious Navigator, Captains Fames 
Who giving an account of Charleton I/land, which by his relation feems to 
be as cold as Jfland it felf, faies, (Pag. 36.) That his men found it more 
mortifying Cold to wade through the water in the beginning of June, wher the 
Sea was fall of ice, thanin December, when tt was increafing. And he adds, 
thac which makes more to our prefent purpofe, and proves the other part of 
the doctrine of eAntiperiflafis ; That from their Well, ont of which they had 
water is December, they had nonein July.. And to (trengthen che obfer. 
vation yer furcher, I will acquaine you with a relacion to this purpofe noc 
unworthy your netice. For hearing of an ingenious Phyfician, that liv’d 
fome years in, and about 4x/co, I applied my felf to him (as poffibly you 
“May have done, for if I miftake not, 1 have feen you together) to know, 
whether in that frozen Region he obferved the Cellars to be hot in Winter. 
And his anfwer to That, and fome other Queftions of the like nature I put 
cohim, amounted in fhore to this, That when 1 enquired, whether their 
Springs and Wells were not all frozeninthe Winter, he told me, chat he 
{av fome Springs, whofe waters froze not at all near the Spring-head, but, ac 
a 900d diftance from thence, it began to be thinly cas’d over with ice. He 
added, Thachis own Well was about fix fathoms deep, between the fur- 
face of che @arth, and chat of che water, and that che water in it, was, as I re- 
member, about chree or four fichoms deep, and that not only this Well 
frozenor allche Winter, but thac che Well of his neighbour, which was 
but one fathon deep toche fuperficies of the water, did not freez neither. 
And to fatisfie my curio‘iry about the {teams of this water, he told me, thac 
When a Bucket of water wis newly drawn, if tc were agitated, ic would . 
fmoak. Butthac fron the Well ic felf, when the water in it was lefe quiet 
and unftirred, he did not perceive any {moak to arife. ; 
| 8. To 
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8. Toallchis I (hall add this furcher circumftance, that having pur- 
pofely inquired, whether in the Winter he fuund it as hot in Cellars at 
Mujfeco, as 16 1s wont to be in that feafonin ours ? He aniwered me, thar 
when the doors and windows were carefully fhut, to hinder the immediate 
commerce becwixe the included and external Air, be often found, ifhe 
ftay’d lonzinhis Cellar, ic would not only defend him from che fharpnefs 
of the Ruffian cold, as biccer as thatis wonc to b2 in Winter, but keep him 
warm enough, to be ready to fweat, ctho:eh he laid by his Furs, So that if 
we may rely, ettherupon the Teftimony of our fenfes, we muft neceffarily 
admit Cellars tobe warmer in Winter, thanin Summer, and confequently 
allow an Antiperifiafis. 

g. Carneades, Though I werenotinhafte, I fhould not chink tc nes 
ceffary to reply any ching elfe to the firft part of what was {aid by Themiftius, 
than that, what he alledges of the Univerfalicy of the Opinion ue maintains, 
may ferve to recommend that which he oppofes. For the vulgar Dogtrine 
about Axtiperiftafis, being, as he urges, receivd, and caught in all the 
Schools, the Innovators he declaims againit, muft have learned ic there a- 
mong the ocher Perspatetsck cenents, that youth is wont co be imbued with. 
in chofe places ; fo thacic may rather feem thelove of truth, chan of fingu- 
laricy, chat engages chem againft an opinion, which before was their own 
as well as chat of che generality of Scholars, and confequently again{t which 
chey cannot maintain a Paradox, chac does notimply a Retractation, But I 
fhall not profecuce my anfwer to Themuftins’s preamble, fince Eleatherins, 
whom I am chiefly to {peak to, is too much a Philofopher to ‘think Truth: 
lefs her felf, for being flenderly accended ; or to think any men the lefs 
like to be Her followers, becaufe they are but few. Tocome then dire&ly 
to the controver(ie it felf, I chink I need not cell one of you, that the o- 
ther miftakes my opinion about it. For I perceive, Eleutheries hath not 
quite ay epi thac I have not been wont todeny an Astiperi/fafis, as ic 
meay be, but only as it is wont to be, explicated. But fince ThemuStins 
feems to be willing to have me his Antagonif in this controverfie, and 
fince Eleutherins himfelf feems to confpire with him, J am content to a& for 
awhile chepart, you Gentlemen would have me takeupon me, and will 
propofe to you part of what I would fay, for che opinion you impute to me, 
in cafe I were really of it. 

10. To come then to the controverfie ic felf, though Themiftizs has 
drawn his proofs for the Axtiperijtafis of the Schools, partly from Reafon, 
and partly from Experience ; yet the very fame cwo Topicks feem tome to 
afford confiderations, that may juftly warranc our calling it in queftion. 

x1, And firft, if we look upon the reafon of the thing conficered ab- 

ftractedly. 
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ftratedly from the Experiments, that are pretended to evince an Aatipe. 
riftafs, w2 cannot but think ic may be very rational, I fay not, to doubr of 
ic, buc co reject ic. For inthe firft place, according ro the courfe of Nacure; 
one contrary, ought co deftroy, not tocorroberate, the other. And next, 
“cig a maxime among the ‘Perspatericks chemfelves, That natural caufes al. 
waies a&t as much as they can. And certainly as our cafe, wherein we 
treat not of living creatures, I cannot but think che Axiom phyfically de- 
monttrative. For inanimate Agents aét not by choice, but by a neceflary 
impulfe, and not being endov'd with Underftanding and Will, cannot of 
themfelves be able to moderacé or to fufpend cheir ations. And as for 
what Themiftins alledges , that it was neceffary for the Prefervation of 
Cold and Heat, chat they fhould be endowed wich fuch a power of intends 
ing themfelves, I muft freely confefs, that though in living creatures, and 
efpecially in the bodies of che perfeéter fortsof Animals, Ut doin divers 
cafes allow arguments drawn from final caufes; yet where only inanimate 
bodies are concern’d, I do noteafily fuffer my felf co be prevail’d upon by 
fuch Arguments. Nor is there any danger, that Cold and Heat, whofe 
caufes are fo radicatedin Nature, fhould be loft outof the World, incafe 
each parcel of matcer, that happens to be furrounded with bodies, wherein 
a contrary quality is predominant, were not endowed with an incomprehen- 


fible faculty of felf invigoration. And Nature eicher does not need the. 


help of this imaginay power, or oftentimes has recoarfe unto it to very little 
purpofe ; fince we fee, chat thefe Qualities fubfift in che world, and yer de 
fatto the bottles of Water, Wine, and other’ Liquors, that are carried 
up and down in the Summer, are regularly warmed by the Ambient 
Air. Andin Mfcovy and other cold Northern Countries, Men, and o. 
ther Animals have oftentimes their Vical Heacdettroyed by the cold that 
furrounds chem, being thereby aCtually frozenco death. . And I fomewhac 
wonder, thac che followers of Ariffotle fhould. nor take notice of that fa- 
mous Experiment, which hehimfelf delivers, where he reaches, thac hot 
wacer will fooner congeal chancold. For if the matcer of fa&t were true, it 
would fufficiencly manifett, chac the heat harboured in ehe water, is de- 
ftroyed, not invigorated by the coldnefs of the Air that furtoundsic; fo 
chat Thensiffius muft, I fear, on this occafion, cake fan&tuary in my obfer- 
vation, and to keep 4riftotle from deftroying his own pinion, with his own 
Experiment, had beft fay, as 1 do, chaticis noc true. And though it is 
not ro be dented, chac white furrounded with black, or black with white, 
becomes shereby the more confpicuous; yet “tis ackno\ledged, that there 
is noreal increafe, or intenfion of either qualicy, but only a comparative 
one in reference to our fenfes obtain’d by this Collation. Nor does a 

7 Pumice. 
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Pumice-ftone grow more dry than it was in the fire or earth, by being crans- 
ferred into che Air or Water, and confequently environed with either of 
thofe two Huids, which Tbemijfins and his Schools teach us to be moilt Eq 
lements ; neither will you expec to find a piece of dim glafs become really 
More cransparenc, though one fhould fet icin a frame of Ebony, though 
thac wood be fo opacous as to be black. And whereas ’tis commonly ale 
ledged, asa proof of the power, Nature has given Bodies of flying their 
contraries, chat drops of water falling upon a Table, will gather themfelves 
into little globes, to. avoid the contrary qualicyin the able, and keep 
rhemfelves from being fivallowed up by the dry wood ; the caule pretended 
has no interett in che effect, but lictle dropsof warez, where the gravity is 
not great enough to furmount the aétion of the ambient fluid, if they meet 
with finall duit upon a Table, chey do as they roul along gather it up, and 
cheir {urfaces. being covered with it, donot immediately touch the board, 
which elfe they would {tick to, And to ihew you, that the Globular figure, 
which the drops of water, and other Liquors, fometimes acquire, proceeds 
not from their flying of drinefs, but either from their being every way 
prefs"d, at leaft almoft equally (forin fome cafes alfo they are not exadtly 
round) by.fme ambient fluid, of a difagreeing Nature, or from fome other 
caufe digeering from thac che Schools would give, 1 fhall defire youto take 
notice, that the drops of water, that fwimin Oyl, fo as to be furrounded 
wich ic, will likewife be Globular ; and yet Oy] is 2 crue and moiftening li- 
quor, as well as water. And thedrops of Quickfilver, though upon a 
Table they are more difpofed, than water, to gather themf{elves into a round 
figure ; yet chac chey doit not as humid Bodies, is evident, becaufe Quick- 
filver broken inco drops, will have moft of them Globular, not only in Oyl, 
buria Water. Ando fhewyou, thac’tis from the incongruiry, it has co 
certain bodies, chat its drops will not {tick upon a Table, nor upon fome o- 
ther bodies, but gather chemfelves intolittle {pheres, as if they defigned 
to touch che woodden Plain butina Point: To manifett this, I fay, we 
need but cake notice, chit though the fame drops will retain che fame figure 
on Stone of Iron, yet they will readily adhere ro Gold, and 
Joofe their Globuloufnefs uponit, though Goldbe a far drier , See the Hi- 
body ethan Wood, which, as faras diftillation can manifeft, He A 
mutt have in ic a {tore of humtd parts of feveral kinds, (I mean iii = 
both watery and unQuous.) But chis may relith of a digreifion ; my task be« 
ing only to examine the Autiperifafis of cold and heat, concerning which I 
think I had very juft caufe to pronounce the vulgar conceit very unconfo- 
nant tothe nature of inanimate beings. For the Periparericks talk of Cald 
and Heat furrounded by cheoppofice qualicy, as ifboth of chem had an une 
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derftanding, and forefighe, -that in cafe it did red ag up its (piries, and 


Rtoucly ptay ics part againft the oppofite thac diftrefies ic, t mult infallibly 
perifh: and as if being con{cious co its felf, of having a power of felf inviges 
ration, acthe prefence of ics Adverfary, ic were able to encourage it fclf 
like the Heroe in the Poet, that faid, Nunc awinsts opin off, Enea mune 
peclore firmeo, which indeed is to cransform Phyfical agents tata Moral ones, 
12, Elesth, The validicy of the Peripaesich Argument, drawer fron. 
-Reafon, conGdered abft:a&tedly from Experience, I thalb leave Thensfine 
to difpute out with you, at more leifure. And fince you well know, chae 
the only Arguments I alledge to countenance Astipersfiafis, were buile 
upon Experience, as judging them either che beft or che only good ones, F 
long co hear what you will fay to the Examples thac have been produced of 


thac which you deny. 7 
13. Carneades. Vhat, Eleutherius, which k have co anfwer to che ex- 


amples chat are urged, either by the Schools, or by you in favourof Aatipe~ 


riftafis, confitts of two parts. For firs I might fhew, that as reefer declares. 
openly again che common Opinion, fothere are Experimsents.which favour 
mine, and which may be oppofed co chofe you have aoa for the cagerary. 
do&trine. And fecendly, { might reprefent, chat of chofe examples, fome 
are falfe, others doudifud; and thofe chat are neicher of chefe two, ase ine. 
fufficvent, ot capable of being otherwife explicaced, without the belp of your- 
Hypothefs. But for brevities fake, { fhall not manage chefe cwo replies. 
apart, but mencion, as occafion fhatl ferve, the Experiments, chat favour- 
my opinion, among my other anfwers, to what you have been. pleafed to. 
urge on che behalf of Arsfoele. 

14. Tobegin-then wich chat grand Experiment, whtch I remember 2 
lace Champion for xtiperiftafis, makes his leading Argument co eftabliffh 
it, and which is fo generally urged onthat occafion, I mean the heating of 
quick-Lime in cold water. J] confefs I cannoc but admire che Lazinefs 
and Credulity of Mankind, which have fo long, and generally acquiefc'd 
in what they might fo-eafily have found tobe falfe; This.1 fay, Becaufe I 
was poffibly the firft, that has had borh the curtoficy and boidnefs to examine 
fo general and conftant a Tradition; yet I doubt net, that you will foon be 
broughe ro-take ic as well as I, for as greac aspopular an error. For co ler. 
you manifeftly fee, how lictleche Incalefcence of the quick-Lime needs be 
allowed to proceed from the coldnefs of the ambient water, if inftead of cold 
water, you quench it wich hot water, che Ebuftition of che liquor, will nor 
only be as great, as.if the water were cold, but ofcentimes far greater. AsE 
have fometimes for curiofity removed boiling water from thefire, and when 


the liquor had left of boiling, bur was yet fcalding hot, I pucinto ic 2 con. 
veniene 
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verient quantity of quick-Lime, and after awhile, the water, which, as 
I fad, had ceas’d from boiling, began to boil afrefh, with fo much ve- 
hemence, and fuch large and copious bubbles, chac ie threatned co 
sun over the Por, of which, before the effervefcence, aconfiderable part 
was iefe unfilt’d. And chis was no more chan whac 1 mighe welt 

for , hoc wacer Being much fitter than cold to pervade nimbly the bo- 
dy ofthe Lime, and haftily diflolve, and fet at libercy the igneous snd 
faline parts, wherewith it abounds. And how much a greater incereft fala 


may have in fuch incalefcencies, chan Cold, I have alfo taken plezfure. 


torry, by pouring Acid Spirits, and parciguiarly fpiric of Sale ood 
quick-Lime. Forby chis eis there would be ve reaver f ee of 
heat excited, than if I had inftead of {pirit of Sale ufed common water : 
And chis, whecher Timpfoy’d the fpiric cald orhor. For im either cafe, 
fo fmall aporcion as about the bignefs of a Walnut of Lime put into a 
{mail gtafs, wouldby che addition of a licle ) ahiars put to it by de- 
» both hifs, and fmoak, and boil very furpriziagly, snd nocwirh= 
Rinding the finall quantity of the matcer, would conceive f greac 8 
hear, chat 1 wasnoc ableto hold the elafs ia my hand. And to thew 
fome friends, how little, heat excited in a cold water, pre~ 
ceeds barely from the coldnefs of that liquor; 1 caus’d a parcel of pood 
Lime tobe beaten fmall, and putting one part of jc-inco a plafs veflel, 1 
drench’d tt Sapanivatd with oyl of Turpentine , more than te would im- 
bibe, and che other portion of the Lime I likewife drench’d with com- 
fon water: boch thefe liquors having ftood in che fame room, that they 
might be reduc’d by the fame Ambient Air, to alikedegree of coldnefs, 
the event of chis Trial was ( what I fook’d for) chace che oyl of Tur- 
pentine, oe its agtual coldnefs, and the great fubtilcy and 
1ercingnefs of parcs, which 1c has in common with other Chymical oyls, 
cing of an incongruous Texture feem'd noc to make any diffolution of 
the powdered Lime, and did noc, for feveral hours, that I kepe it, pro- 
duce, chae I perceived, any fenfible heat inthe Lime. Whereas to fhew, 
thac “cwas moc the faule of the Lime, that pare of it, on which comi- 


mon water had been poured, did after a little while concetve fo ftréng a. 


heat, chat ic broke a large open- mouth'd-glafs , inco whofe boteom it was 
pot and not only grev fohot, chac I could not endure co held ie in my 
a 


nd, buc fence out ac che mouth of che glafs, though that were confide- _ 


tably diftane from che Lime, a copious whice fume, fo hor, that 1 could 


noc well fuffer che yecen le my hand overic. And to prevent a poffi- 


ble, though invalid, ob which 1 forefaw might be drawn agzinh 
the Experiment made with oy! nee, from the Oleacinous Nae 
3 


cure 


ture of that liquor; I covered a piece of the fame fort of quick-Lime , I 
have been {peaking of, with highly refified fpisic of Wine: but though T 
left them together all night, yec I ferceived not, that che liquor had ac 
all flick’d the Lime, «hich continued in an incire lump, cill upon the 
fubliicuting of common water, itdid, as] remember, quickly appear tobe 
flack’d, ince it fell afunder into a kind of minute white powder, which 
was (bating the colour) almoft like mud, and would eafily bya little 
faking be difperft, like ir, chrough che water. 

15. Elentherius, Lingenioufly confefs to you, Carneades, that what you 
fay furprizes me, for I thought it fuperfluous totry my felf, fo acknow- 
ledoed an Experiment, being notable co imagine, that fo many learned 
men for fo many Ages, fhould fo unanimoufly and confidently deliver a 
matter of fa, of which, if ic were. not true, the falficy could be fo eafie 
ly difcovered. . 

‘16, Carneades, For my pare, Elentherins, 1 confefs I am wont to doube 
of what they teach, chat feldom or never doubr. And 1 hope you will for- 
give me, if having found an affertion fo general and uncontroul’d of a fal- 
(ty foeaty tobedifprov’d, 1 be inclinable to fufpeé& the Truth of cheir 
other inferior Tradicions about eAs*tsperista(is ; and of thefe I will mentis 
on the two chiefeft Ihave met with among the moderns (for being cons 
uivd Experiments, I prefume you will eafily believe they came not from 
eA riftotle, nor the Ancienter Schoolmen that commented upon Him. ) 

17. The firft of thefe is the freezing a Por to a Joynefiool, by a mix- 
ture of Snow and Salt, by the firesfide: in which cafe ‘tis prerended, 
that the fire does fo intend the cold, as to enable it to congeal the. warer,, 
that ftaenated upon the furface of the ftool, berwixe thac and the borrom 
of the Por. Butho-v little need chere is of eA atiperistafis in this Expe-. 
riment, you may guefs by this, thac Ihave purpofely made ic with good 
fuccefs, in a place in which chere neither was, nor ever probably had been: 
a fire, the Roon being deltitute ofa Chimney. And this Trial of mine 
I could confirm’by divers other Experiments of the like nacure, but thac 
this one is fufficient, | 

18. I proceed therefore to the other Experiment, which is delivered by 
_ very learned men, atid for whom I have a great refpect: according to 
thefe, if you take a fomewhat large Pot, and having fill’d ic almoft wick 
{now, place in the middle of the fnow a Vial full of water 3 this Pot be~ 
ing putover che fire, the coldnefs of the {now will be fo intended by the 
heat, from which ic flies into the water, chat it will curn chat liquot in- 
tp ice. “But though I {everal times rcri’d this Experiment, yet neither in, 
garthen , nor.in filver veffels, could I ever produce the promifed ice, 
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And Iremember, that an eminently learned man, chat wondered to find 
me fo diffidenc of what he faid, he knew to be true, readily undertook to 
- convince me by an Ocular proof, but with nobetcer fuceefs than 1 had 
had before. Sothac the Argumenc may be plaufibly enough retorted upon 
. them chat urge it. 

19. And in cafe the Trial fhould fucceed fometime or other ( for that 
it.doth not ordinarily, 1 have fhewn already ) yer will there beno necefli- 
ty of deriving the effedts from Antiperiffafis, For thouch in fuch cafes the 
fire would contribute tothe production of the effeét, by haftening the dif- 
folution of the Snow, yet the heat of the firedoes buc remotely, and by 
accident caufe the produétion of Ice, fince other Agents will do’ the fame 
thing, thac are qualified co make a quick diffolution of the Snow, whe- 
ther they be hot or no; as I have try’d chac fpiric and crude falt of Nitre, 
‘will either of chem by a due application, bring Snow, by diffolving it, to 
congeal warer, though the Spirit and che Nitre be generally agreed upon 
to be aitwally cold, and one, if not both of them, tobe potentially cold 
too 


9 

20. Having chus difpatch’d the Experiments precended to evince an Ast 
ssper:Sbafis, 1 muft now examine the Od/fervations, that are alledo’d to chat 
purpofe, of which the principal,eif not che only, are thefe. The coldnefs of 
the middle Region of the Air. The increafe of mens ftomacks in Winter. 
The generation of Hail ; and the heat and cold in Cellars, and other Sub- 
terraneal places, when the contrary Quality reigns in the Air. 

21. To begin with che firft of thefe: I will not now difpute, whether 
the fecond Kegton of the Air, have really that coldnefs thar is wont to 
be afcrib’dtoic: Though our Friend Mr. Boyle-feems to doubr, whether that 
Regions being alwaies, and every where cold, have been as ftrongly proved, 
as afferced. But paffing over thac Queftion, I feeno need of imploring 
the help ‘of Astiperifiafis, to keep the fecond Regiorr of the Air for the 
moft parccool. For wichout ac all taking in the caufe imagin’d by the 
Schools, an obvious and fufficient one may be eafily affign’d. For the Air 
being, ascofenfe, cold of its own nature, fo that when we feel it hot, ic 
is made fo by fome:adventitious Agent, and char Agent being for the 
moft parc che Sun, who heats the Air chiefly, though not oa/y, by us ree 
fleSted beams ; their heat is fo languid, by that time they arrive, difpers’d, 
at the fecond Regio of the Air, that they are not able co overpower its Na- 
tural coldnefs, increafed perchance by fome frivorifick Spirits , thar may 
find amore.commedious harbour there, than’ in other parts of che Atmo- 
fphere. And whatever be the true caufe of the colcnefs in the middle Res 
gion of the Air, I cannot buradmire cofind, that-Coldnels fo A 
— : ascii | 


; C 298 } 

- ferib’d co Astiperifiafs, by Themifiine and bis Friendsebe ofrifatelians : 
For according to them, ‘tis the Nacure of the Element of Air to be as 
well hoc as Moift, and —— co the fame Perspateticks, both the up- 
per Region of the Air alwaies, the lower in Summer is hor, che for- 
mer by the neighbourhood of the imaginary Elementof fire, and the lac- 
ter by the reflection of the Sun-beams from the Earch: which ewo Pofi- 
tions being laid cogecher, 1 would fain learn of any Arifetelan, how An- 
tiperiftafis comestotake place here ? Fer, according co them, chofe Bodies 
have cheir cold and heat increas’d by Astigersht ape, that are on both bands 


*  affail’d by Bodies of a contrary Quality, co chat whichis natural co che 


furrounded Body , whereas the whole Element ef Air, and confequently 
the middle Kegion, being, as they would perfwade us, Set, of ics own Na- 
ture ; what fhadow of probabilicy is chere, chat che bigheft and foweft Re= 
gions, by being hot, fhould make the middie Region, which is affo nanu- 
tally hot, incenfly and durably cold. But chough che objedtion is fo clear, 
thacic needs not co be infifted en; yet becaule ‘cis but an ; ad 
hominem, 1 fhall add this for their fakes, chat are not in this poinc Pers- 


patericks, That it does not appear tome, that if che Air be naturally ra- 


ther cold, than hor, the fecond Region muft owe the /nten{nefs of char 
Quality to an eS stiperifiafis. For whe ground of the opinion, | oppote, 
being this, chat boch che fir and the chicd Regions are confiderably hec, 
I would gladly find ic prov’d as to che upper Region, I confefs Ihave noc 
found che affertion contradifted, but that, 2s liccle convinces me, as the 
unconcroulednefs of the Tradition about quick-Lime, that I lately .con- 
fuced. "Tis'crue, there are two reafens alledged, ro ewinoe the heat of 
the fupreme Region of che Air, buc neither of chem tome feems cozent. 
- Forche firft is, chacehe Vicinity of chis Regtom to che Elemene of fire 
make it partake ahigh degree of Heat. But if we conftder the diftance 
of that Element, which they place contiguous to the Orb of che Moon, 
and how little nearer to ic the concave part of che upper Region is, chan 
_ the Convex of the middle, we may eafily conceive, chatin ewo diftan- 
ces, that are both of chem fo smmenfe, {> {mali adifparicy cannot be mach 
 (ifac all) more confiderabie , than che greater nearnefs of one fide of a 
 fheec of paper held ac three yards dittance from anordinary fire, in com- 
patifon of the diftance of che other fide of the fame paper ; or than the 


diftances of aimall Wart, and of che meighbouring parts of the face, when | 
aman comes within two or caree yards of the fire, Buc ‘cis not worth while . 


to profecute this Confideration , becaufe the Asgumenct againft which ‘ers. 
alledg’d, is built upon che groundiefs ition of the Element of fire, 
afigmenc which many of themicives do daily grow afham'd of, 2s indeed 
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ics we is as little to be difcovesed by reafon, as perceiv’d by 
32. Fhe ocher Argument for the heat of the chird Recion of the Air, 
is, chat fiery Mevcors are kindled by ir. Bur not nowto queftion, whether 
all Meteors cha thine, and therefore pafs for fiery, are really kindled 
exhataions ; we fee, thatin the lower Repion of the Air, and tn Win- 
tet, thofe fires chit arecalied either Holes, or Caftor and Pollax, ate 
ated in gre.tftoims, and hang about the fails and fhrouds of Ships. 

ay. d@ noc we much more frequently fee, chat Lightning is produced 
ac all feafons of the year; for in warmer Countries thoufands have ob- 
ferved it to thunder ( and fo have I in Winrer ) in che middle Region 
of the Air. And fiance “tis not che beat of che inferior part of ehe Air, that 
kindles thofe Exhalations ; and sf motwichftanding the Coldnefs of the fe- 


. cond Region, fiery Meteors may be frequently generated shee; I fee nd 


seafon why the Produdtion of fu.b Meteors thould argue the heac of the 
third ig ager ag Air, And ifchac Region be noc hoc, then ic will, I 
pretume, be ealtly graneed, chat the coldnefs of che fecond muft very im- 


Properly be attributed ro fal an Anssperifiaiis, as ic is generally alcrib- 
Oru ' 


23. I come exc to comfider that Aphoriftical faying of Hippocrates , 
Veutres hpewoof{e calidiores, cegecber wich the Obfetvaeton » hereon it feems 
to have creumded, # will not now exanmine, wherher any arguments. 
for the contfasy atay be deawn fiom the heat and thirft men feel tn Sum- 
merc, and the sefrefhment they then find by Drinks and Fruirs, and o- 
ther Afimencsthac ase sQiually cold. For chac which I principally incend- 
ed tofay, ischts, That | much more doubt the matter of fa& delivered in 
the Aphorifm, thap tbat, in cafe rt be crue, tc may be made ove withoue 
che belp of Ansipersfafis in the vulgar and Schotaftick notion of thac Term. 

24. I confides chen firft, that the proof, that ts wont to be brought of 
the greater heats of mens fomaks in Vi inrer, is, that men are wont to have 
shes a grower appetice tothere meat. Bue though | pay fo much refpect 
to che great Hippocrates, as to allow che Aphorifm in afenfe; yer Fadmic 
it co be true but upon an Hyporkefis, chac I donor admit tobe fo. For 
the Aphorifm fuppofes, tbac the digeftion of meat im the fomack is made 
by heat, and confequently, that che ftronger digeftion , that is wont to 
be made in Wéncer , is an argamenc of the flomacks heing then hotcer, 
than acether fezfons of the year. Fue che Erronioufnefs of chis fuppofi-. 
tion, Ichink, I need nat folemnly prove co Elentherins, who I doubt not 
has taken notice of feveral things in Nature, that agree not with ie, and 
particularly of che ftrong copcodtion, that is made in the flomacks of divers 

| ravenous 
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ravenous Fifhes, whofe flomacks and blood are yet, as I have purpofely 
obferved, fenfibly cold: buc if 1c fhould in fome cafes prove true, thar 
there is really in mens bodies a tar yreater heacin Winter than in Sum- 
_mer, yee this would not infer an nriperiftafis in the fenfe, wherein 1- 
oppofe it. For che vital heat lodg’d in che heart, alwaies generating out 
of the blood and juices, thac continually circulate through chat part, great 
ftore of {pisics and warm exhalations, which are wont to tranfpire through 
the pores of the skin in much preater quantities , ‘than, notwichitanding 
the affirmations of Santtorins , any thing bac my own Trials could have 
perfwaded me, thefe warm fteams finding the pores of the skin ftrait- 
ned and fhuc up, grow moe and more copious inthe body, and chere- 
by heat the {tomack, as well as the other internal parts of ic: And per- 
haps alfo the fame frigorifick Corpufcles or Temperature of the Air, char 
produce cold in Winter , may by, fhutting in certain kinds of Effluviay 
or perhaps alcertrg the motion or Texture of che blood, reduce it to fuchy 
adifpotition, as thac the Appetite fhall be increas’d, as well as the conco~ 
&tion in the fiomack promoted by the Stomachical menftrunm, or Fer- 
ment, which either is newly genesated in Winter, or more copioufly fup- 
plied (by the circulating of the blood co the Scomack ) in that feafon 
than in others. And tofhew, that a good Appetite may be procur'd by 
Agents endow’d with very diftin& and contrary Qualities: do not we 
fee, that {picy Sauces, Wine and Vinegar do all of them), in sgoft men, 
beget an Appetite , though the two former be confeffedly hor, and the 
latcer cold. “nd fo Wormwood, and juice of Lemmons have both of 
then frequently reliv’d dull and weak ftomacks, though the one be con- 
feffedly ahot Simple, and the other acold. And in fome cafes, either 
the frigorifick Cozpufcles themfelves, and perhaps fdme other unknown to 
us, chac chey may bring along wich them, may fo follicite the ftomack, 
as to breed an eager appetite, not precifely by their being cold or hor, 
but by cheir peculiar mature; as we have inftances of fome, char in thefe 
parts by walking onthe Sno-v, procureco themfelves a Bulimus, And the 
learned Fromundus relating, how he himfelf by walking long on the Snow, 
was furpriz’d with fuch a Beasuia, takes notice, thae the chief caufe of the 
fainting was in the ttomack: Andthat he found by his own experience , 
thac thac part was difcompos’d, convell’d, and provok’d to-cait. To 
which he adds, ( what makes much for my prefent purpofe ) that he now 
thinks che chief caufe of the Bulimia co confift in cerrain fteams ; that 
do peculiarly afte& the ftomack, which they gnaw and diftend. And juft 
before he obferves, that {training to fetch deep coughs is aprefent reme. 
dy in this diftemper , by difcharging the flomack and Lungs of thofe 
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fnowy fpirics, which were either attracted im ref{piracion , or had fome other 
Way infinuaced themfelves in thofe parts - So chat befides the cold ab- 
ftra&tedly confider'd, the ftomack may be peculiarly affeéted by other, eicber 
attributes or concomicamts, of the frigorifick Corpufcles, chat grow pow. 
erful in frofty. weacher ; wich. which ic well agrees, thac divers have been 
obferved co be fubje& to Bulimias’s in thefe parts of che world , though in 
our warmer. Climates fuch men endure nothing near fo great a cold, nor 
are fo much inconvenienced by it, as multicudes of others, that in Nove 
Zembla, and other gelid Regions never complain’d of having concratted 
even in the midft of Winter, any fuch difeafe. ° 
25. Another argument thatis fpecious enough , urg’din favour of Av- 
‘tiperiffafis, is borrowed from the produdtion of Hail, whichis prefum’d to | 
be generated in Summer only, notin Winter, and, accordineto Ariffotle : 
the Schools, 1s made inthe lowett Region of the Air, by the cold of 
the falling drops .of rain fo highly incended by che warmth ic meers with in 
the Air near the Earch, as co congeal the water wherein ’tis harbour'd. 
But though I freely confefsto -you, that I chink the generation of Hail dif- 
ficult enough to be folidly explicated; yec I {cruple not to reje& the 
receiv’d doétrine abouc ic, for feveral reafons, of which I will now name 
four. | 
266 he in the firft place’, “cis not univerfatly crue, asis fuppos’d, and 
che Aristotelian do&rine requires, chat Hail falls noc bucin Summer , or 
very hot weather, For I have my felf obfery’d ic within this  cwelve 
month , to Hail acthelatcer endo! November, and that, when fome fro- 
fty dayes have preceded , and when che coldne(s of the weather was com- 
plain’d of. Nay, thelongeft fhower of Hail, chaceither1, or fome others 
remember our felves co have ever knovn, I obferv'd co fall about a week 
before che end of Janwary, onanight preceded by avery frofty day, which 
ic felf was preceded. by a tharp fit of frofty weather. And here 1 mutt 
not pretermic this circumftance, that when che tedious fhower was o- 
ver, there came to the houfe, where I chen was, amaid, chat is fer- 
vant co one of my Domefticks , and related to her Ma(lter , and others, 
how fhe was for a good while mifled out of the bearen way , where the 
ftorm found herby an /gme fatwns , which the folloved , till by its paf. 
fing over a place, where fhe found an unpaffable hedge, it both fhew’'d her, 
that fhetvas ouc of het way, and thacic wasna candle, though the had 
fo confidently choughe It one, that fhe call’d out to the parcy, fhe pre- 
fum’d itto be carried by. T will leave Themiffins to unriddle , ho.v che 
No&turnal Air could kindle. a fiery Meteor by its coldnefs, and atthe 
fame time congedl che falling i of water intoice by ics warmch Pe 
. op o| 
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ftiall only add , chac 1 doubt not buc other obfervations of the like kind have 
been-often made , though perhaps feldom recorded. For within the com= 
pafs of a very few weeks of theftorm , fome fervants of ming afirm’d theme 
felves .to fa obferved ir to Hail: two, or three times. befides thar already 
Mentionds. @- Be are ge ee woe ene. Boe, 6 
27. Next, if Arifforle have riohcly affign'd the. caufe of Hail » “tis fomie- 
what ftrange it fhould not fall far more frequently in Summer, and efj ecially 
in hot Climates, than it does  confidering how, often in all probability che 
drops of rain fall cold out of the fecond Region ingothe warm Air of the 
firtt, And more range it is , Thateven in thofe parss ok «A gypt , where 
ic rains frequently.enough and glentifylly (for fa Profper eA lpinus , that 
lived long there, affures usit i ) though nat about, Grand.Cairo,' yor. 
about ef lexandria and Pelufiunm, it fhould never Hail no more than 
Snow , as the fame learned Phyfician (a witnefs above exception) af. 
firms. Befides, whereas it ig precended , that Snow is generated ‘in the. 
upper Recion of. the Air, and Hail ‘alwayes. ip the lower, my own ob-. 
fervation has afforded me many inflances’, that feem fo contradic the Tra- 
dition. For I have obferved ip 1 know not how many great grains of 
Hail, chat befides a hard tran(parent icy fhell, there was as ‘cwere a {nowy 
Pith of a foft and whice fubttance, and this {nowy part was moj? Commonly in, 
the middle of the icy , which made me call ic Pith, but fometmes other- 
wife, And fatty, whereas che favousérs of Antiperifiafs would have the 
Drops of rainin their defcent , tobe congeal'd apart in the ambient Airs 
not to urge, tow little che Irregular and Angular figures we often meet 
with in Hail does countenance this doctrine; Hail often falls in grains, 

too great by odds tobe fitto comply with ecfrifforles conceit. For nor to 
mention the grains of Hail I have obferved my {elf to be of F bignefs unfuic- 
able co this opinion, divers learned eye-Wwitneffes have inform’d me of 
their having obferved much greater. than thofe I have done: and particular- 
ly an eminent Uirruofo of unqueftionable <redic, affirm’d both to me and to 
an Affembly of Virtwof, thache had fome years ago at Lyons in France ob-. 
ferv'd a fhower of Hail, many of whofe grains were. as big as ordinary. 
Tennis-Balls, and which did. the Windows and. Tiles a mifchief anfwer- 

able to that unufuat bulk. And Bertholinws affirms, that he himfelf ob- 
ferv’d, in another fhower of Hail, grains of a more unwonted fize; a 
fingle grain weighing no lefs thanawhole pound.. Bur though this it felf. 
is little in comparifon of what I remember 1 have fomewhere mee with 
intearned Authors, yet it may abundantly fuffice to difprove the vulgar 
conceit about the generation of Hail, tillwe meetin thefe Countries with 

fhowers of rain, whofe fingle drops. prove to be of fush a bignefs 5 vee 
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I prefume thofe chav afcribe Hail co Antiperiffafis will not eafily fhew us, 

28. I come now co confider the laft and indeed the chiefelt example, that 
is civén of Astiperiftafis, namely the coldnefs of Cellars, and o:her fubrer- 
raneal Vaultsjn Summer, and their heat in’ Winter. And asche Arcumenr, | 
wont to be drawn ‘from hence, corififts of ewo parts, 1 willexamine eich of 
them by ics felf. . 

29. And firft, asco che refrefhing coldnefs, that fubrerraneal places are 
wont to afford us in Sammer, I borh deny , that they are rhen colder than in 
Winter; and I fay, chat'chougt they were, chat coldmefs would not necef- 
farily infér an Anesperiffafis, 9 1 | 

30. We mutt confider then, that in Summer our Bodies having for many 
days, if not forme weeks, or perhaps mou-hs, been con{tantly environ’d 
with an Atr, which, acchat feafon of the yéar, is much hortér, chan ’tis 
Wont to be in Winter, orin other fesfons, our fenfes may. eafily impofe up- 
onus, andwe may bemuch. miftaken, by concluditig upon their Teftimony, 
thar che fubterraneal’ Air we chen find focoot, is really coldérs than ic 
wasin Winter , orat the Spring; as chey chaccome out of hot Baths think 
the Air of che adjoyning rooms very frefh and cool , which they found to be 
very warm, whet coming out of the open Air, they went through thofe 
warm rooms to the Bath, and the deepnefs and retirednefs of thefe {ubter- 
raneal Caves keep che Air, they harbour'd, from being any chifg near 
fo much affeSted with the changesof the feafon, asthe outward Air that 
is freély expos’d to che Suns warming beams, which pierces with any fen- 
fible. force fo ficcte away intothe ground , chic Diggers are riot wont to 
obferve the Earth robe dried and difcolour’d by chem beyond the depth 
of avery few Feer. And Ihave found, that invery fhallow Mines nor 
exceeding ffx or feven yardsin depth, though the mouth were wide, and 
the defcenc perpendicular enough, the Air was cool in the heat of 
Summer ; fo thac the free Air and our Bodies that are always immers’d in: 
it, being much warmerin Summer chan at other times, and the fubter- 
raneal Air by reafon of its remotenefs from thafe caufes of alteration , 
continuing fhlf che fame, or. bue very little chang’d, it’s no won- 
der, there fhould appear a difference as to fenfe, when our bodies pafs from 
one of therh co ahorher. | | 

31. And fuppofing, -but noe yielding, that the Air of Cellars and 
Vaults were really colderin Summer chanin Winter, thatis, were difco- 
vered co have a greater coldnefs, mot only astoour fenfe of feeling, buras 
t6 Weather-glaffes; yet why fhould we for all that have recourfe for the 
fotucion of the difficulty toatl eA ntiperifPafis, which ‘ais much harder co un- 
derftand, than to find oucthe caufe of the Phenomenon, which feemsin 
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fhorr to be this, Thac whereas(which I fhall foon have occafion to manifeft) 
there are warm Exhalations, chac in all feafons are plencifully fent up 
by che fubrerraneal heat, from the lower co the fuperficial parts of the Earth, 
thefe teams, chat in Winter are.in great. part reprefled, or checked in their 
afcent, by che Cold froft or fnow, that conftipates the furface of the Earth , 
and choaks up ics pores, chefe Exhalations, I fay, chac being detained in the 
ground would remper che nitive Coldnefs of the Earth and. Watcer,. and 
confequently chac of Springs, and of the fubrerraneal Air,.are by the 
heat thie reigns in .che outward Air, called our ac the many pores 
and chincks, which chit heat opens on fhe furface of the ground, by 
which means the water of deep {prings and Wells, and the fubterraneal 
Air, being deprived of that which is wont toallay their Native or. wons 


ted coldnefs, are. left codifclofea higher degree of ic. and feem to have . 


that Qualiey increafed when indeed it is bur freed. from the mixture.of its 
contrary that weakned it. | : - 
32. As forthe heat, we find in Cellars and Vaults in. Winter ,. che. 
folutions already given will be applicableto that Phenomenon alfo, which 
by this way is yet more eafie tobe accounted forthan the other. For ha- 
ving firft quettioned the matter of fa&, “twill not be difficult to fhew,. that. 
though it were crue, icneed not be afcribed to Antiperifiafis. | | 
33. Ichink chen, chat ic may be juftly queftioned ,. whether Cellars in 
general are hotcerin Winter than they arein Summer. For as for the 
Teftimony of ourfenfes, upon which alone men are wont to conclude the. 
affirmative , irmay in-chis cafe eafily and much delude us. For thofe pla- 
ces being fhelcred- fromthe winds, and kept froma free communication 
with the outward Air, are much lefs expofed chan others to the adtion of . 
thofe agents , whacever they be, that produce cold in the Air. So chat 
our bodies being conftantly immers’d inthe Air refrigerated by che Win. 
ter, and confequently brought nearer toche temper of that Air, when we 
bring thofe bodies into Cellars the fubrerraneal air mult feem warm to us 5 
though in 1c felfic were unvaried as coirs temper. . oe | 
34. Nov -thac many Cellars are indeed colder in the midft of Winter, 
thin in the heat of Summe:, though not in refpect of our fenfes, yet in re- 
{peét of other bodies that have not the fame predifpefitions, Iam induc’d to 
believe by fome Experiments of mine own, purpofely made. And firltin a 
froity evening having hung ouc ina Garden two feal’d Weather-glaffes, chat 


they might be reduced as near as could be co the temper of che ambient Air, © 


Ibrought one. of them into aCellar, and it foon began manifeftly to rife, 
and in two or three hours afcended five or fix divifions whilft the water 
in. another fealed Weather-glafs, that continued {ufpended in the 

| fame 
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fame part of the Garden, did rather a little fubSde, than ar a‘l rife, whichis 
agreeable to the firft part of whar I was faying ; namely, thatthe Air, har- 
bour’d in Cellars, is not fo powerfully affeStea by the o:dinary ¢fficients of 
cold, as che freeand external air. And nov astothe fecond part of what 
1 was {aying, that che fubterraneal Air, though ic be lefs affected by the 
outward cold, may be fomewvhat afte&cd bv it, inftead of groxing hotter 
by Aatiperifiafis; Vthall add, that early inthe Morning in frofty Weather 
the liquor: in che fime Weacher-glafs appeared more fubfided, chan over 
mieht, which fhews chat che external air did leffen, not increafe the 
warmch of the ‘airin the Cellar. .And having there placed a wide mouth'd 
plafs of oyl, which in thawing weather remained all night fluid as before; 
the fame liquor, the very next night, which wasabiceer frolt, was fo far 
frozen and convealed, as to fink in other oyl , and keep its fuzface exactly, 
though the glafs were inclined and turned upfide down. And profecuting 
my Trial, 1 found, chat ina fharp froft, and creat fnow, the liquor, that on 
the Thurfday night was beneath the fourch knub or mark of divifion,a fuddain 
thaw coming with a South wind, the next morning inthe frame Cellar che 
liquor was afcended to the eighth mark. And continuing the Weather- glafs 
in the fame Cellar for a good while, to watch its alrerations every night and 
mofning, I remember I met with, and regifired more obfervations, that con- 
firmed me in my opinion, though ‘tis fo long ago, that I have forgot the par- 
ticular circumttances. And after thefe Trials meeting with a learned Po- 
lander, 1 did without declaring my opinion, inquire of him whether in his 
Country he hid acany time obferved Beer to freez in Cellarsin frofty 
Weather , to which he anfwered, that inthe coldeft Winters if che Beer were 
{mall, the Barrels would oftentimes be frozen, but not if it were trong. But 
) need nor have tecourfe to forraign Teftimony,having my felf obferved here 
An Exgland, more thin one Birrel of Beer to be frozen in the Cellar in ex- 
ceeding cold weather. Infomuch that one of the Barrels being full , and 
the liquor expinded by freezing , was forced out at certain chinks , 
Which feem cto have been made by that expanfive force, ~and the li- 
Quor fo ejected , adhered in a confiderable lump to che outfide of the 
veffel ; and yec chis ‘Cellar had ics Windows carefully (hut, and noc. 
only was near a Kirchin, where fire was conftantly kept, bur, 
Which was more confiderable , it had this principal mark of being a 
goo] Cellar, that inthe heat of Summer itufed to afford me drink 
fuficiently cool. And now to require Elestberins with the Teftimony 
of that very Perfon, Phyfician to the R«fian Emperor, whofe aurhority he 
laely alledged againft me, I fhall confefs, that as he fufpeéts I had. 
conference with this Do@or, and when | diligently enquired 4 ‘oa 
whether 
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whether their Cellars ac C2fu/co were really very cold in Summer , he an- 
{vered me, thac they were not, and that chey had diftin@ Cellars for 
Summer and for Winter, that their fmall Beer would quickly grow fowr 
in their Cellars in Summer, if their veffels were not kept in Snow , that 
thereforé their way was to make acthe bottom of their Summer Cellars 
(co which belong’d a Well to receive the water dropping from che melced 
Snow ) a deep layer of Snow , on which they afterwards caft a conve 
nient quancicy of wacer, thac che whole mafs might be turned into a 
kind of ice, . In this Snow they keep thetr Casks', making fometimes 4 
layer of Snow, anda layer of Cask, and digging out their veffels , as they 
had occafion toufe them..} By all whichic may appear how groundlefly 

it’s wniverfally affirmed of Cellars, that as they feem to the fenfe, fo they re- 
ally acehorter in Winter thanin Summer. | | | 
35. But tf st (honld happen, (as in {ome places ‘cis not impoMible, bur chat te 
may) that fome Vaults and Cellars are really warmer in Summer chan in 
Winter ; yet I fee not why this fhould reduce us co. the’ acknowledg- 
mene of an Antiperiffafis ; for neither could che effest be- made ouc by thac’, 
‘por would there be any neceflity co have recourfe to it. } | 3 
_ 36. And firft I might contenc my felf to repeat, what I have formerly 
faid, to fhew the incongruity of Aatiperifiafis in general to Naeures ways 
of aging. And Imight add, that to imagine wich fome late Pertpateticks 5 
(whom all their reverence to Ariftot/e has not fo far blinded , as nor co ler 
them fee the unreafonablenefs of his conceit) thatin Winter the warmrh 
of the ambient air recreats into Cellars and Vaulcs to fhun_ its contrary, 
“Isto make meer accidents, or at beft inanimate agents , a& with knowe 
ledg and defien. Buc I will racher reprefene , chat, though Astsperiffafs 
were intelligible, tc were inproper to alledge icin our cafe. Forto in- 
vigorace che warmth of che air by the Cold, the air muft according to them 
be environed with other cold bodies , and the heat muft retire it felfas far 
as it canfromcthem. And accordingly ‘cis obferved , that in Winter the 
deepeft Cellars are warmeft ; buc in che cafe before us the fubterraneal 
ait, though above , ie haveche cold that reigns in Winter 5 yet beneach, 
the fubterraneal heat makes the Earth very warm. This I fhall not wone 
der, if you look upon, as new and Paradoxical. . And therefore I thalt 
apply my felf tothe proof of it, andto convince you, I fhall not imploy 
the obfervacions of Chymitts and Mineralifts, for fear you fhould fufpeét 
them of ignorance or defion, but I will ufe only the auchoricy of a learn- 
ed Phyfictan, who I think was alfo aprofeffor of Mathematicks, whe in 
but too miny points isa tour Peripatetick » and who above all this profeffes 
himfelf to be an eye-witnefs of what he relates. This Author chen in- 
7 | " | forms 
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forms us , thac aboucthe year 1615, hehadacurio‘ity co vific the Mines 
of Huagary, and particularlyto go down intothe deep Golden Mine at 
Cremustz , and that afterhe had defcended fou-fcore or a hundred fathom, 
he found icexceffively hot, though he had but a flighe linnen garment 
on, and ehough. he be a maintainer of Astiperifafs , yeche afhims that 


not only che Overfeer and workmen of thac Mine, bucalfo choleof di- - 


vers other Mines unanimoufly afflured him, Thac chac lover Region of 


the Earth was all che year long very hot , and aswell in Winter as he © 


found icin Summer ; {go chac ic feems in Winter the heat of the fubrerrane- 
al parcs lols remote fromche fuperficies , cannot be intended by the cold- 
nef9of che more internal parts of che Earch , thofe parts being themfelves 
Rot always cold, but. always hor. 


37 Elenthertm, But you may , Car- | 
neades, remember, that this very. Author. ———Capimussahane fodinam per gran 
cells you, chat he found the fupreme re- dus valde firiltos profunde admedum deo 


: ; A Li bt. feerdere, per regionem certé frig idiffi- 
gion of che Earch, as he calls its which is - mam, quam folis vefttbus Metallicis opere 


thae next che air, exceedingly cold, both tusyrenito frigidiorem feap, &c. p.m. 130° 


as he went downinto the Mine. and as he a 
came up again, and chac he afcribes ch ac coldnels to Amiperifiafs, — 
98. Carneades, Right, buc you may 
remember coo, that he relates, chat 
’cwas in Feely, andin very hocweather,  aszi tempeftas vigebatcalidifima, ficcifve 
thac he went don into.che Mine, and 49%. p Mh. 1306 
that to avoid fouling his clothes, he — : 
pur chem off, and excharged them for alight loofe Linnen garment , fych-as 
‘the Diggers, were, and chis himfelf mentions , as chat which much 1n. 
creafed the coldnefs he fele : Sochacif befidesthis, weconfider, that he 
defcended into a cooler place , witha body already affected with the great 
hear which he elfewhere cakes notice, that chat feafon had given the out- 
ward air,and perhaps much heated by riding or walking to the Mine, we fhall 
not wonder, that he found the change very fenfible ashe went down ; and 
we (hall lefs wonder ,. thac he feundcthe upper Region of the Earth ; as he 
callsic, -more:cold when he came up again: fince-befides. che tosl of going 
to and fro, and afcending through narrow , low, and difficult paflages., 
he came ouc of aplace-exceffively hor, infomuch chat herellsus, chat che 
Overfeer of the Mine would not go back with him che fame way he came, 
bue took a far fhorter , though ic were amore dangerous way, caufing him- 
felf to be drawn up in a perpendicular. Grove , and rendring this reafon, 
thae “twas very unhealthy, when one comes out of a place iad = 
> ; a» oR 





Is quam defcendi menfe Fulie, que | 
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- Diggers work naked , and where one iseven melcing into fiveat , to make 
any long ftayin the fuperior Region of che Earth. Sothac befdes that 
this Author, alcho he maincains Aatiperiffafis, yee he allows this upper 
Region to be hot in Winter, as well ascold in Summer, and confequencly 
ithacin winter ichasnota cold region benerth , as well as above ic, which 
is enough co vindicare the thing for which L firft alledged his Teftimony : Be- 
fides this I fay, tome, who, though I willingly chank him for his Narrative, 
am. much more fway’d by whic he relates , thanby whithe thinks; che 
matter of fact {eems very favourable comy opinion ; for you fee, chat I can 
juftly refer che- cold he felt near che furface ef the Earth, to the deception 
of his fenfe, but the hear he felt wichin che bowelsofthe Earth cannot be 
referred co the fame caufe, fince he cells us, that at the cop of thac greac and: 
perpendicular Grove ,by which the Mine-mafter was drawn up, chere afcen- 
re plentiful {moak , chat was,even abovethe mouth of ic, fele a&uaily 
hot; and befides his own confeflion, chat che deep parts of the Mine, were 
more thin feeminely hot, I can drat further proofs from thefe twe circum. 
{tances , chat I have elfe-where mec with in his Narrative : The-one, thaton 
che furface of the Earth, ic was chan exceffively hot; another thae the 
- fmoak, which, notwithftandineg 
this heat appeared hoe, had in ics 
afcent pafled through four or five 
hundred foot of a cold region of 
the Earth, whereby it may well be 
. 9% ame ae - fuppofed, to have been much in- 
fricidated. To thefe relations of the learned Morinue , I will add, thac 
the Archbifhop of &pfal affirms, chac in the year 1528. being in Poland, 
Be wene co vific thofe deép mountains ( as he terms chem ) whence they 


‘Exbalatio aerelevsor per spfam patenm afcendst 
magnoimpetu, in ejusfummitate adbuc (enfibio 
Liter calsda ipfaaftate, Feet fupremam terrere- 
giener turse frigidifimam permeat. Pag. 128. 
ecalfopaze r2ge0 — 


Is Polosia vero moates profundifimi falis fant, 
prefertims ia. Pielifea Gr Bochss nbs videndi 
Caufdtranfcerfis [calis, v:ditn profurdiovibus 
locis laboratores nudos ob caloremy ferveis itft:u= 
mentis eruere opulestiffimum Thefaurum falis , 


velati Aurum & Argestumex Miteris inexbaafe 


dig folid falc, and having defeen- 
ded ‘fifty Ladders, found in the 
deeper places, thae the Workmen 
were naked, becaufe of theheat , 


‘fo that fuppofing che time of the 


year not to be confiderable in this 


tis. Olaus Mag, lib. 13. ps 38 2- cafe, ic feems by this relation , 
thac, provided a man defcends fow enough into the bowels of the Earth, he 
will find ic veryhor, even in places chac want thofe Mecals,or Marchafites,or 
other like Mineral fubftances,by the ation of faline liquors, or exhalations, 
upon Which, you, Eleuthersus,have,l remember,fometimes fufpected,thac che. 
heat obferved in Mines may be produced. | a 7 | 
39> Ihave hitherto fthown , that the heat of Cellars and Vaulesin 
Winter, has been very smsproper/y, and now I come to thow , that ithas been 
as 


—. 
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as wuneceffarily afcrib’a vo Artiperiftafis, For as the air of thofe places is pro= 
tected from the greateft part of the adventitious Coldnefs that reigns i the 
outward Air: foche fubrerraneal Air has a pofitive caufe of heactn Winters 
that ic hasnot in Summer, For as I formerly took notice, in Summer the 
pores of the Earth, being dilated and ovened by heat, che warm exhalattonsy 
thac Were Wont to be mingled with moift vapours in the bowels of the Earth, 
are call‘d our, and exhal’d away. For asin the Winter the furface of the 
Earth being hardned by froft, or the pores of ic choak’d up, or at leaft much 
obftruéted, the hot fteams, thar, as I lately prov’d by our French Authors 
Teftimony (towhich I could add, that of eminent Chymifts and Minera- 
lifts) do continually, asd copioufly enough afcend from the warm Region, or 
lower parts of the Earth, are in great part detained and imprifoned in Cellars, 
and other fubrerraneal cavities, where confequently they produce fuch a hear, 
as to thofe chat come out of the cold Air, may be very fenfible. And the 
rather, becaufe whileft men, by the coldnefs of the feafon, are more than 
ordinarily careful, to ftop up the paflages, ac which the external Air may 
gerin, they do, though defignlefly, {top up che vents, ac which the fubter- 
raneous exhalations might ger out. And to fhew you, chacchis laft circume 
ftance 1s not impertinently taken notice of, I fhalltell you, chat a very © 
grave Author having occafion tomention Cellars, relates it, as a practice 
in divers houfes of a Town, where he had been, to keep vents in their deep 
Cellars, whichin the Summer, were from time co time opened, partly to 
keep che places {weet and wholfom, and partly colet out che warm Exhala- 
tions, chat would elfe hinder their liquors from keeping fo frefh, and well. 
And thefe fteams were afhirm’d to have been feveral times taken notice of te 
afcend vifibly intothe free Air like afmoak, which feveral Phenomena, and 
particularly whac I formerly related of the hot fumes, that manifettly afcen- 
dedout of the great Grove in the Hasgarian Mine, may keep us from 
thinking incredible. 7 

40. And nowby whac I have hitherto difcours’d, I have made way for 
the folution of a Phemoménon, chat is wone to be much urg’d in favour of dn- 
a namely, the fmoaking of water, chat is drawn in frofty weather, 
ouc of deep Wells and Springs, | : : 

41. But firft I muft advercife you, thac ’tisimproperly enough, chat 
fome urge for Aretiperiftafis , {uch examples asthe ftrange Spring near che 
Temple of Fapiter Ammon, which Lucretius and others have obferved to 
have been exceding cold in theday time, and ashot at night ; for, not now — 
toexamine, whether this ftory be not fabulous, or might not be afcrib’d 
tofome crafty trickof the Idolatrous Priefts, chat had a mind to impofe 
upon Alexander, as well asothers, and precure an admiration to the place ; 

| Oo 
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} confider, thae this, and other the like cafes, fuch-as-are the Springs men= 
tioned in the Hlands of Maldivie, by Pyrard:' (a French Author, chat was 
fhipwrack'd, and liv’d long in thofe parts) mutt be: referred to the peculiar. 
Nature of the Springs, or fome other hidden caufe, fince, if the water of. 
them were bue ordinary, and the Phanxomena were the effets of Antiperiftae 
fis, ic might jultly be expeSed, that che like fhould happen in all Springs, 
or at leaftin very many, which, that it doesnot, common experience fhews 
us. Andi would fay, chac chis might be che cafe of che Spring, you men- 
tion: ouc of Captain Fames’s Voyage, (Pag. 63.) but char befides, chat 
he does not fay exprefly, chat ic was frozen in Fa/y, buc only chae chen ie 


afforded him ro water, which might happen upondivers other accounts :- 


And befides , that tis manifeft, thavin far horcer Councries, where the ex- 
ceffive heat of che Air might moreinrend the fubterraneal cold, if ntipe- 
_ riftafis could do it, there is no talk of any {uch degree of cold in Summer, as 
tofreez the Springs ; befider this, I fay, there fees to be, through fome 
miltake or other, a contradictiominthe relation it felf, fince m the fame 
Voyage, {peaking of the fame moneth.of December, he exprefly faies, chat 
thetr Well was chen frozen up, fo, (Pag. 58.) thutdig as deep as they conid, 
shey could conse by no water-<And he complains on that occalion, of che unwhol« 
fomnefs of melted Snow-water. “Tis true, chat he‘foon after mentions a 
Spring, chat he found under a-hills fide, which did nor fo freez, (Pag. 59.) 
Bucchat he could break che ice and come co. it, bue by his very fending far 


from his houfe co- the: Spring, te appears to have been:a Confequence, and: 


eherefore a Proof, of the ufelefnefs. of his Wellin: ‘December ; as his affire 
gration, that ic continued all che year fo, as to be ferviceable, when theice 
was broken, thews, char che: Astiperiffafis did noc freez ic up in Summer, 
And having cleared’ my {elf of fuch a Tettinfony of this: mgenious Navigator, 


as would appear very illu(trious,. if there had been'no-miftake about it, I. 


fhall noc fcruple to add, chat the lace publifher of che Latin Defcription of 
kand Norway informs-us , thacin or near chac liccle Danifh Hind 
Fluecma, wherein che famous 7 7cbo buile his @rms-Bargam, there ts one 
Spring anaes anny Oralmary ones, thar event 

Rencque aaturam, lacun fimilem, in-cthe coldelt Winter is‘never frozen, which, 
prope Metropelin Nidrofienfen Ree (ybjoyns my Auchor, does in: chefe' revions 
wm-Norvegia, haberecompertum efis. 
Sl hy ela a Magnus alfo. relates, chat in: another pare of 
tur: Libs 30 the King of Déwmarks) Dominions , namely 
i near Nidrofayone of chechief Cities of Norway, 

| Fofeols Ams. Hifte Ink pee. chereis a Lake, tharevetr in chae Norrtern 
—— Region never freezes Arid otie‘leamed my ue 

“ ne 


exceeding rarely happen to be found, Ofans 


rs | , ae aa lee 
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poas Acoffa mentions, thac among avery great number of hoc Spings co be 
met wich in Pers, At the Baths, which they callthe Baths ef Inoua, ehere is 
a courfe of mater, which costs forth all bet and boiling, and joyning wuto st, there 
ts another, whofe water ws ascold.assce, Headds, That the Incua (or che Pe- 
ruvian Emperor) was accuffomsedto temper the one with the ether, and that it is 
a wonderful thing to fee Springs of fo contrary qualities, fo wear ons te another, 
‘Tbefe relations as 1 was {aying, I {cruple nor to mention, chough ac farft 
fight chey may feem to disfavour my caufe. For by chefe and fome others it. 
taay appear, thac Springs may obtain very peculiar and {trange qualities ‘from 
the nature of the places whence they come, or chrough which they pafs, or 
from fome other caufes, that are as hidden from us, as the originals of chefe 
rare waters. And this being once provd, who knows what intereft, fuch cau- 
fes, as we are Rtrangersto, may have in fome Phenomena, that are wont to be 
wholly afcribd to the heac and cold of the fuperficial parc of che ground, 
and what influence they have upon many other Springs (befides thofe above 
mentioned) fome of which that are very deep, “may rife fron the warm Re- 
gion of che Earth, where they may be affected by the place, as both thefe 
and others may be by Mineral juices and fteams (fach, perhaps, at we knew 
wothing of ) though we well know, chat fome of them that are faline, with- — 
out being at all fenfibly hor, will powerfully refit congelatioh. , 
42. But having hinted rhus much on chisoccafion, 1 fhall now proceed 
to confider, che {moaking of wacers drawn from deep places in frolty wea- 
ther, and fhew, chat ic does not seceffarily conclude, fuch water to be 
warmer in Winter, fince chac effe& may proceed not from the greacet 
warmach of che water in fuch weather, buc from che gteacer coldnefs of the 
Air. For we may cake notice, thac a mans breath in Summer, or in mild 
Winter weather, becomes very vifble, tbe cold ambienc A® nimbly con- 
denfing tbe fuliginous fteams, which are difcharg’d by che Lungs, and which 
in warmer weather are readily diffus’d in imperceptible particles through 
the Aire AndI have obferved upon the opening of iflues in fome mens 
arms, chat though ao fmoak be vifible in Summer, it will be very confpicu- 
usin exceeding fharp weacher, though mens arms, at leaft the external 
parts of chem, feem ro have lefs heat in frofty weacher, chan in Summers 
fince in che former of thofe feafons, rhey ase wont to be mamiefily more 
flender, the flefhy parts and juices being condenfed by the coldnefs of the 
Air, And though the infesfible Tranfpirations, chat continually exhale 
from all the pares of our Bodies, are not wont tobe vifible here, even in 
Winter 5 yet in extremely cald Countries, as Neve Zembla, ot Charleton 
Ifland, thole Effluvia have been obferv’d, not only co be thickned, buc to 
be tumed intoiceit felf, fometimes wichin the Sea-mens foes, Andhere . 
; 0 @ iB 


( 292 ) 


in England, having not {ong fince imployed a labouring man to dig a deep 


hole in se frofty weather, two Servants of mine, that ftood by to fee him. 


work, did both of them aflure me, when they return’d, chat che fleams of his 
heated Body, were frozen upon the outfide of his: Waftcoat, which, one 


of them, whileft the other was about to give me notice of it, inconiderace-- 


ly wip’d off. 

43. And fince we fee how fat che water in Ponds: and Ditches, waftes and 
decreafes in Summer, there is no caufe to doubr, but that ic does chen con- 
tinually emic Exhalations as well, if noc much more plenrifully, chan im 
Winter, which may be manifeftly confirmed by this, chat in the Summer, 
one dhall often fee in the mornings or evenings, the face of the water cover’d 
with a mift or fmoak, that rifesoucofic. And J have fometimes caken 
pleafure to feethis aggregate of Exhalations , hover over the water, and 
make, asic were, another River of a lighter liquor, that conform’d ic felf, 
for a confiderable way, co the breadth and windings of the ftream, whence ic 
proceeded. And I think is will be eafily granted, chat the water in Sume 
mer time is at leaft as. warm at noon, when fuch Exhalations are not vifible; 
as in che morning when they are, though the Air be colder at this pat: of 
tbe day, chan at thac; which. obfervation gives us the true reafon of che 
Phanomenon. 

44- And though notwichftanding all chis, ic were made to appear, thac 
in fome cafes, the {moaking wacer of Springs may be really warmer in 
Winter thanin Summer ;: yet a fufficient reafon of the Phenomenon may be 
fetch’d from what I have already delivered about the detention of the 
warm f{ubrerraneal vapours by the froft, and {now, and rainy thac make che 
Earth lefs perfpirablein Wiricer. a 

45. And becaufe I know Themmiftins will look upon a thing fo- difagree~ 
able co the vulgar opinion, Of the Coldnefs of the whole Element of 
Earth, asa Paradox ; I will cake chis opportunity to add a furcher confirma- 
Mation, to whac'I have been faying. bs ope “i 

46. And firft, chat there arife copious and warm fteams from the lower 
parts of che- Earth may be prov’d, not only by what I have already menti- 
oned, touching che Hungarian Mines, but by the common complaint of 
Diggers in-moft, though: not inall deep Mines, That they are oftentimes 
troubled, and fomerimes endangered by fudden damps, which do frequently 
fo ftuff up and chicken che {ubterraneal Air, chat they make ic not only unfit 
for re(piration, bute able to: extinguifh the lamps and Candles, that rhe 
Miners ufe; to give them light to work by. And J remember, that I 
have vifited Mines, where having inquired of the diggers, whether thofe 
hot exhalatians, that compofecheirdamps, did not fometimes ‘actually cake 


fire. 
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fire within che bowels of che Earch, I was anfwered, thatin fome of their 
Pics (and particularly inone, that they fhew’d me) though nor in all, they 
did, infomuch that the exhalation fuddenly kindling, would make a reporc 
ac the mouth of the Pic like a Mufquec, or a {mall petce of Ordinance, and 
the flame would a&ually burn off the hair, and {corch the skins of thofe 
workmen, chat did not feafonably get out ofthe Pit, when the exhalation 
appear’d to be near in afcenfion, or did not nimbly fall down flac with their 
faces to the ground, till the fame was cone out. And one of thefe work- 
men that I ask’d, affm’d himfelf to have been feveral times, tohis no fmall 
trouble, fobu:ned, and chac (if 1 much mifremember not) cice in one day. 
And ic feems to me as well as to Aorsnus very probable, that thofe greac 
quantities of rain and {now, and ftorms, and (perhaps) fome other Mete- 
ors, chat are taken notice of in Winter, may rather confilt of chefe fubter- 
raneal (teams, than the vapours and exhalations atcraéted by the Sun (or at 
leaft may as much conlift of the former, asthe latter.) For his heat is then 
very languid, and acts upon the ground but during the day time, which ts 
very (hort (whereas chofe Meteors are generated indifferently at all heurs of 
the day and night) and the sky is oftentimes, for many dates together, quite 
overcait wirk clouds, and the furface or the ground fo conftipated wich froft, 
that it will fometimes freez even in the Sun-fhine: So chat ’tis not neer fo 
likely, chat che heat of the Sun, in che midft of all chefe difadvantages, 
faould be able co elevate fo great a:plenty of exhalations and vapours, as are 
fequilite to compofe the rain, and fnov, and ftorms, that fomerimes laft 
almoft all the Winter, as that they fhould be fuppli’d by fubterraneat fteams 
copioufly fent up from tre heat chat continually reigns in the lover parts of 
the Earth, and by craverfing the Sea, and at other vents, get up into 
the Air. , 

47. Tomake outthis, my formerly quoted French Author (P. m. 136.) 
relaces a very- memorable thing, that was told him by the Mafters of thofe 
Mines in Hungary (which are at teaft as deep as any that'] remember I have 
feen or read of ; aamel: that the Miners were able certainly to forerel 
fooner than any other Mortals, the Tempefts and fuddain mutations, that 
were to happenin the Air. For vhen they perceived by the burning blew 
of their Lights, and by other manifeft figns, char they could eafily take no- 
~ tice of in cheir Grooves, chat ftore ofthe Tempeftuous Damp (If I: may fo 
call ic) was afcending from che lo ver parts of the Earth, though the sky 
above were clear, andthe Aircalm; yet they cenld affuredly forerel the 
approach of aftorm, or fome other great alterationinthe ?ir, which would 
accordingly enfue within no very long time after, And co confirm this 
_- Narrative, I fhall add, not only chac ‘cis agreeable co what I lately cold you. 

. Was» 
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svas efirm’d to me by other. Mine-men, bue chac having enquird of avery 
ingenious Phyfician, who hiv’d many years in Cormwall,(a Country you know 
famous for Tin-Mines, fome of which are infamous for the Damps that ine 
fet them) he told me, chat diversofthe experienced Fifhermen affur’d 
bim chat oftentimes they did perceive fires fhining inthe night, fomerimes 
in one place, fometimes in another, which were {uppos’d to be kindled by 
the fulphurous and osher fubcterraneous exhalacions, and thac, when they 
perceiv'd thofe fires, (efpecially if any number appear’d in ieveral places} 
chofe chat were well acquainted wich the coalt, would not continue Jong 
oucac Sea, but rather quic an opportunity of catching Fifh, than not make 
feafonably to che fhore, having often obferved, and particularly this laft 
year, that bold and unexperienced Mariners, by flighting thefe forerunners 
of ftorms, were in few hourg fhipwrackd by them. | 

48- To chis 1 fhall add, whac happened fome years fince, upon the 
Trifh coaft, near aftrong Forcrefs, called Duncannon, where divers of che 
‘fhips Royal of Esg/and lying at anchor, inaplace where they apprehended 
no danger from che wind, chere feem’d fuddenly to afcend out of the water, 
noc far from them, a black cloud, in fhape and bignefs not much unlike a 
Barrel, which mounting upwards, was not long after follow’d, as che moft 
experienced Pilot foretold, with fo hideous a Rlorm,as forc’d thofe fhips to go 
to Sea again, and had like co have caft chem away init. And this account was 
both yvrtcten by che principal officers of the Squadron, co their {uperiors 
in Exgland, and given oon after it happened, by the chief of chofe eyes 
itetee (and particularly bythe Pilog) co a very near kinfman of mine 
(well vers’d in Maricine affairs) chac commanded the land forces in thofe 
parts, as acruth no lefs known chan memorable. | 

49. And onoccafion of what I was faying, about the eruption of hoe 
ficams, in feveral parts of the Earth, I now call to mind fomething that 
I have met with in a very {mall, buc curious Differcation, De Adusirandis 
Hangaria aguis, whofe Anonymous Author I gather from fome pailages in 
the Tradt ic felf, to have ee a eg ack abel of Sares, and 

: ‘ : ome other places in Hungary, and to have 
ee written this difcourle, both for,end to that in 
tum eR, wor poem praterive bia quifitive German, Baron Sigis mundus Liber, 
tum terra itfdem in locis famofem famous for the account he gave che world of 
ob peflilentes expirationes, guibus che Ambaffy, whereon he was fent by rhe 
Aves fupervolantes, or mavis alia German to the Rufias Emperor. This Ano- 


animartia extinysi conftat, maniq : . 
feRe covam expainiwe, oh te nymous,but noble wricer, tells us then, that in 


Pag. 240 that pare of Hwagary, which he calls Comita- 


48S Goltenfis, there 1s a gaping peice -of gr | ? 
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Which does emie fuch moreal exfpirations, that they fuffocare,not onlyCats and 
_ Dogs, purpofely held-at the end of long poles over the cleft,but kill even Birds, 

'thac ateempe to fly over ic. And in other places of the fame Tra&t, I have met 
wich many ocherRelacions,whichif I had cime to make a particular mention of, 
would much countenance what I have been lately faying : but chough | preter- 
mit feveral other inftances,1 catinot bur take efpecial notice of one, which (tos 
gether with whac I lacely mencion’d co have happened near Dantanwon) may 
make ie probable, chat rot only under the furface of che dry ground, but in 
that part ofthe Terreftrial Globe, that is covered with water, chere may 


arife ftreams and confequently Exhalations) aftaatly, and chat 


hot. For in one place he takes notice, chat, 
- moc far from the well known City of Buda, 
there is ahor Spring (which they call Parga. 
tory) which che waters of Dannbiwe ic {elf are 
noc able to keep from being hoc; nay, within 
the very Banks, betwixt which thar great Ri- 
ver runs, there boil up hoc Springs , where 
thofe that will godeep enough into the water, 
may commodioufly bath chemfelves. And: 
elfewhere fpéaking of the River //roganum, 
in the fame Counry, he adds, That not only 
the Banks of ic, buc within the very River ie 
felf, one may difcover hot Springs, by remov- 
ing the Sand at che bottom with ones feer. 
Fo this fall add, That having heard of a 
Dicch in the North of England (in: fome re- 
gards more frame, though lets famous chan 
the fulphureous y rotre: near Neples) whence 
net only fubterraneal'fteams, But chofe fo ful- 
phureous, a8 co be eafily Beflamspble, did con- 
{tartely and plencifully afcend inrocthe Air, I 
had the curioficy co make inquiry about it, of 
the Minsfter of the Place, (avery learned 
Man, and converfanc in Mines) who chen’ hap- 
pened to be my neighbour,. and he artefted the 
truth of the relation upon his own knowledge. 
_ And ic was confirm’d to me by a Very’ ing enions 
Gentleman, who went purpofely to vifit this 
place,end found it true, Thor a liehredCandle, 


or fome fuch adtually burning body being held where this Exhalation iffued 


Confiderably, 


Hidem eft fub dio fons calidarun 
Cateris ampliery quem Pargatorium 
wocavere,ea nimirum ratione, quod, 
quemadmodum prod:tum eff in pure 
Latorio penas nocentium pro noxde 
rum' modo, alias acerbiores alice 
Mittoress ita quedam infunt Aqua 
boc in forte diferimina, nam qua in 
eum a Dasubs1 vipd aditus eft, 
fubfrigida primum, mex tepida, 
& quo ir enm penetravis alti boc 
magis calet. In recef[n vero inte~ 
riore tam eff calida, ut ferri nox 
poffit. E@etiamis calor baud duw 
bre 3 te bujes proprins 5 sews alia, 
Qua dixt, temperamenta veriGmile 
ft 4 Danubio accedere, qui crepia 

nem hujn: fortis lambit, & cum 
vel modice excrefcit,. tetum i xt- 
dat, neque tame ita refingnit, 
qin Cateat, Duin intraipfam ria 
pan, qe2 Dansbso perennts curfus 
eS cal'de ebullinnt, ubiqui altio 
us merge volunt lavare confueve- 
vbht, Pag. 57e 


Neque in vipa tantam eruuntuy Cali- 

da, fed ct'am intia amnem, fi fun- 

dim ejus pedibies fuffodius, Calet 

amtem immodice , nec {unt Idonce: 
balneis, nifétemperentur, quod Ade 
miftione frigide de proximo bavfe 
in proclivé est. Pag. 6. 
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Out of che Earth, would kindle ic, and make ic actually flame for a good 
while, and (if | mifremember not) as long as one pleas'd. And as this place 
was buc few years fince taken notice of, fo there may be probably very many 
others, yet undifcovered, thac may fupply the Atrwith tlore of Mineral 
exhalations, proper to generate fiery Meteors and Winds; I remember, 
thac having lately ask’d an inquifitive Gentleman, that is a great fearcher 
after Mines, whether he did not obferve fome Meteors near thofe places, 
where he is moft converfane, he told me, that ‘tis very ufual in fome of 
them, to {ee certain great fires moving in the Air, which in thofe places, 
diggers, becaufe of fome refemblance (real or tmaginary) are wont to call 
Draggons. [Andthe Rwfien Emperors Phylician, you~ere fpeaking of, 
infgrm’d maa while fince, chat he had, not long ago, obferv’d in Winter a 
Riverin CMufcovy, where though the reft of the furface was frozen, there 
Was a parcof ic near a mile long, chat remain’d uncovered wich ice, which 
probably was kept from being generated chere by thofe fubterraneous Exha— 
lations, fince he faies he (aw chem afcend up all the way like the fmoak of an 
Oven,.| Andin cafe che matter of fact deliver- 
ed by Olaus Magnus be true, concerning the 
ftrange thaws that fometimes happen, wich ter- 
sible noifes; in che greac Lake Veter, thofe 


Nec pretereurdum bic pute Lacum 
eBe LX, miliarum in longitudine, 
ef XX. in latitudine Italicorum, 
Vecer appellatum in Reguo Offrogo. 


thorum, quetatis eff natura, quod 
cam tempefuofo vento corgelatus 
fuerit, et tempus refolutionis im- 
mineat , vebementiffimo flrepits 
incipit furdo ebullive et commoveriy 
magia vielentia perrampere b1,pare 
Uasrimas, vel [ciRuras, qua fie 
unt in glacie, et bss i -modico 
temporss [patio faciens valdé la- 
tas, licet protuacglacies is [piffi- 
tudine babuerit, plafquam uaum, 
vel duo brachsa.Lib. primo. pag.23. 


wonderful Phenomena, may not improbably 
be afcrib’d to che afcent of great Rore of hoe 
fubterraneal teams, which fuddenly cracking 
thick and folid ice in many places at once, 
produce the hideous Noifes, and the hafty 
Thaw thac he {perks of. And chis fufpicion may 
be councenanced partly by chis circumftance, 
thac before thefe fudden thaws, the Lake be~ 
gins with greac noife to boil ac the bottom, 
and partly by what ts relaced by a more Au- 


thentick writer, I mean, chat learned Trae 
veller the Jefuice Martinins, who witneffes, that at Peking, the royal City 
of China, ’tis yery ufual, thac afcer the Rivers and Ponds have continued 
hard frozen over, during-the Winter, the Thaw is made in one day; 
which, fince the freezing of the waters (as he cells us) required many, makes 
ic very probable, Thac the fudden thaw is effected (as he alfo inclines to 
think) by fubrerraneal -fteams, which I may well fuppofe tobe exceeding co- 
pious, and to ditfufe themfelves every way to avery great extent, fince they 
are able fo foon to thaw the Rivers and - Ponds ofa large Territory, and that 


(which makes mainly for my prefenc purpofe) beginning contrary to vulgar 
thaws, from the bottom upwards, 50. And 
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"so. And having thus minifetted, that the lower parts of che Earth do 
fehd up great tore of Exhalations and Vapours to the upper parts, ic wl 
obvious to conceive, char as in divers places of the Terreftrial Glove, 
thefe fteams ger into the Air, either by the advantage of finding vents, 
fuch as thofe I have already mentioned, orby growing copious enough to 
force themfelves a paffage x So in molt other places, where the afcending 
fleams find no commodious vents, or are to faintly driven up co gain them. 
felves a paffage, they muft be reprefs’d or detain’d bemeath the furface of 
the Earth, which bas its poresin Winter, ufually choak’d up with {now 
of rain, or its furface conftipated and hardned with ice or froft, fo that thefe: 
Exhalations being pencup, and receiving frefh fupplics, from time to time, 
from beneath, ’twere no wonder, if they fhould fomewhat warm deep Cel- 
lars and Wells, where they are thus detain’d ; and therefore our Hus- 
bandmen do not fpezk altogether fo improperly, when they fay, that the 
{now keeps the ground warm. And 1 remember that Dr. Smith, the 
learned Englifh Ambaffadar into: 44nfco, makes it to be one of the princi- 
pal reafons of che greac fertilicy, he juftly afcribes to the Country there 
abouc, that during almoft all the Winter, the ground is to a great height 
covered with fnow, which does not only inrichic by che fercilizing falc, 
which the Earth gains from thefnow, when that comes tobe melted, . but 
does alfo contribute ro its improvement, by choaking up, or obftructing 
the pores, at which the Nicro-fulphureous, and other ufeful Corpufcles, 
that are fent up by the fubterraneal hear, would eafily get away. And cit 
(Gentlemen) you fhould think, thac ’tis only by the Ratiocination, thar 
J conclude, that there is really great ftore of warm {teams detain’d under 
ground inthe Winter: I thall add this fenfible obfervation, receiv’d from 
the Rejias Emperors Phyfician already often mention’d, by whem I have 
been affured, that about CMu/co, where che furface of the ground is far 
- more conftipated in Winter, chan ‘tis inthefe parts, and where they are 
ton ce | their Cellars much clofer, the fubterraneous Exhalations be. 
ing hinder’d co fly abroad, willin time multiply fo faft, chac he affures me, 
thac upon the unwary opening of che doors of Cellars, thac have been fong 
kept -fhut, there would {ally out a warm :(moak, and very chick, almolt 
like thac of a furface, and fometimes che fteam that flues out wil be ‘o grofs 
a Seal that ic has brought men into danger of being {uffocaced 
y it: | a 

51. _Andnow, Gentlemen, having fhewn, thac though Experience be 
fo confidently appeal’dto , by the maintainers of eA miperiffajis, yet fhe 
has not hitherto afforded chem any thing, thae much favours their Carfe, 
ic remains, hac I fhew, chat fhe bears witnefs againit ice kor — 
P p that 
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thac fome paffages of my late Difcourfesdo really contain Phenomena, tht 
not only do not favour Antiperiffafis, but may yuttly be im Joy’ as Expe- 
riments apaintt ic, 1 fhall ex abundants (as they fpeak) prefent you with tome. 
thing, which.} necefficated Experience to fupply me with, chic feems ex- 
prefly co overch:ow is. | ; 


52. L might urge againit chofe, who, though they begin to-be afham’d. 


of the Do&tine of the Schools, would eltablith an e4 mtiperiftafis upon the. 
account of what they call afaga Costraris, that the very initame they are 
Wont to bring for theiro, inion, may be rerorted upon them.. For when: 
they tellus, chac in Winter, the heat, to fly the coldof che extern! « 11, 
retires it felf into che lover parts of the Earth, and chere hirbours ia Cel- 
Jars and Wells, as may be prov’d by the {moaking of water drawn f.om 
deep Wells, which argues ics heat, the Vapours shich fly away,. being, 


as Vapours, hor imcomparifon of the outward Air; we may eafily anfwer, 
‘by demanding, why, ifthe hear, that was harbour’d in a fmouking Buckec 


of water, hive che «itor inftimst to fly from its Contrary, isdoes not in tie 
Bucker, as’tis faidcodo.in the Well, retire it felf as far asic can from che 
furrounding cold of the ambient Air, but inftead of retiring to the inner- 
mot parts of the water (thofe being remotelt from that) ic needlefly flies 


abroad, with the Vapours ic excites, and does, as it ‘vere, of its own 
accord caft ic felfinto the arms oftheenemies it fhould fhun. And indeed 


what I juft now.mention’d to you, as related to me by (Dr. Sams, Cobbs.) 
the great Duke of A4ufcouses Phyfician; does fufficiently manifeft, that 


the caufe, why the Corpufcles, that keep Cellars warm, abide beneath. 


the furface of che Earth in Winter, is not chat chey fly the cold as their 
enemy, buc chat they are pent. up beneath che- ground, fince, when vent is 


siven them, they immediately rufh-into che open Air, without fearing | 


the coldeven of Ruffisin the very midft of Winter. 


53: Bue I thall prefs this no farther, but racher add, that the do&rine 


of Antiperifiafis is as liccle beholding tothe following Experiment, which I 
fometimestri’d, inorder to-the difabufing fome Abetters of Thensiftine. 1 
took cher an Iron-rod, of abouc the bignefs of a mans finger, having ac 


one end of it avery broad and thick piece of Iron (fhap’d almott tike afpartule) 


that the quaneicy of the matter, might upon che ignition of she Iron, make 


the heat very confiderable: then having caus’d this thick end tobe made red. 


hot in the fire, and havinz fuddenly quench’dis in cold water, I could noc 


perceive, that the other end of the rod, by which ic was wont to be held, 


did at all grow fenfibly hot, as a favourer of Aatipersffafis would have ex- 


pected it fhould doco avery high degree, as prefuming, that che innumerable 


particles og heat, chat {warmed in the compact body. of che red hot part of che. 


Jron, 
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Tron, muft, to fly the cold of the water, retire in chrongs rowatds che 
other extreme of the Iron, and make it exceedingly hor. And le{tany pre« 
exiftent warmth fhovld hinder me from perceiving an increafe of beat, in 
cafe any were produc’d in the handle of che Iron, I caus’d it che next time 
the Trial was made, to be kept in cold water, and yec even then the 1m. 
merfion of the broad and candent end into the cold water, broughe as little 
- of fefible heat to the other end, that I held in my hand, as ic had done 
the citne before, and having caus‘dthe Experiment to be tri’d by another, 
the account I recetv'd was, that it fuceeeded with him, asic had done 


with me. 


54. Buc this is not the main ching (Gentlemen) that I intended to ae- 
‘quaint you wich, there being an Expedient, that I purpofely devifed so 
make one Experiment, more confiderable againft Amtiperifiafis, chan are 
the feveral muftaken obfervations of the Peripareticks to eitablifh is. 
55+ I cook then agood feal’d Weather-glafs, 12. or 14. inches fong, 
furnifhed with good {piritc of Wine, and having provided an open mouth’d 
olafs of a convenient ‘fhape and fize, and fill’d ic but to a due height (chac 
it might not afcerwards run over) with common water, I fo ordered the 
matter, that the ftem of the Thermofcope being fupported by che cork, 
into which by a perforation or flic ic was inferted, when the glafs was ftopp’d 
by the cork, the whole ball of che Thermometer was immers’d in the water, 
‘ghac fill’d the wide mouth’d glafs, and did no where touch either the bottom 
or the fides of the glafs, fothat the ball or bubble was every way {urrounded 
with water. The inftrument being thus prepar’d, we obferv’d at what 
‘Ration the ambient cold water had made the cinQed {pirit reft in che ftem of 
‘the Thermofcgpe, and then having provided a fic proportion of warm water 
in a commodioufly fhaped veffel, 1 remov'd che inftrument into ic, and 
plac’dic fo, asthac the external warm water reach’d to a convenient height 
“on the outfide of che open mouch’d glafs: Buc chough I carefully watch'd, 
whether the heat of che excernal water, would increafe or ftrike inwards the 
cold of chac water, which did immediately incompafs the ball of che Wea- 
ther-glafss yet I perceivedno fuch matter, the tinéted fpiric in the ftem 
keeping irs tation (without finking beneath ic) cill che heae, after a while, 
having by degrees been diffus'd through che fermerly cold wacer, by the in- 
tervention of chat now warmed, the tinged f{piric in the Thermometer be- 
gan to afcend, ; | 
56. And to reduce the other part too, of the do&trine of Antipersfiafs, 
to the determination of an Experiment, che fame Thermofcope was plac’d 
in the fame wide mourh’d glafs juft after the former manner, only inftead of 
‘the cold water, thar, whichimmediacely furrounded the glafs, was warm, 
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20d when-the warmeh had impell’d up che cinéted fpiric, ciltics afcem began 
_to be very flow, 1 immers’d che inftrumenc to a convenient depth in a veffel,. 
that contain’d highly refrigerated water, mingled wich divers pieces of ice. 
Buc notwichftanding my watchfulnefs, ic did not appear tome, that the 
water, chat didimmediately encompafs the ball of- the Weather-glafs, was 
at all increas'd or intended, by that Liquors being befieg’d by water exceed- 
ing cold; for the languid motion of the tinSted: fpiric upwards, was noc 
hereby fo much as fenfibly accelerated (as ic muft have been confiderably, if 
the heat of thé internal vater had been {9 augmented, or ftruck inwards by 
the cold of the external, as the Schools DoStrine would hive made one 
expect) but rather the afcenc was by the chillingnefs of the contiguous wacer 
quickly check’d, and the formerly afcending {pirit was foon brought to fub- 
fide again. And to give my felfthe fuller {acisfakion about fome of the 
chief Phenomena of this, andthe former Experiment, 1 had the curioficy 
to obferve them mare chan once. | 


gtasesaescenssaces 
POSTSCRIPT. 


eA Sceptical Confideration of the Heat of 
Cellars in Winter, and their (Coldne/s 


in Summer. 








enthe Foundations of the Vulgar Dodtrine of Antiperiffafis, fo far 
forth as “tis fuperitru&ed upon the Vulgar Obfervations and Pheno- 
mena, whereon men are wont to build it ; anditcfeems to have alfo made ic 
highly Probable, thac ip cafe fome of the cine tae wont to be produc’d in 
favour of «A ntiperi/tafis, fhould prove Hittorically crue,yet thofe Phenomena 
may more congruOfly, cothe wonted proceedings of Nature, be explicated 
by che detention of calorifick or frigorifick. Corpufcles, by the operation of 
the external cold or heat, than toa certain inexplicable {elf invizoration, 
which is commonly propos’d in fuch a wy as invefts inanimate bodies with 
the prerogatives of free Agents.. Aut though Carneades his Adverfaries 
feem not to have well made.oucthe Hiftorical part of the receiv’d Do&rine 
concerning cold, yet upon an impartial furvey of what has been alledg’d on 
both fides, 1 freely conrefs, that to me fome of rhe matters of fa& them- 
{elves feem not yet fo clearly determined as I could wifh:: for as to 
the obvious Phetomena, that nature does, as ic were, of Her own accord 
prefenc us, they feem to heve been but perfunctorily confidered, and our 
fenfes only being the judges of them, we may: eafly, a3 Carneades argues, 
be impo:’d upon by che unheeded prediffofittons of our Organs. And as 
for contriv’d and Artificial Experiments, there fcarce feem to have been 
any made fit co clear the difficulties, chat invite me to fufpend my.judgment 
astothe grand Queftion (of fat) whether Cellars, and other fubcerraneous 
places be really hotcer in Winter thanin Summer. 
*Tis crue, that i have {carce met with apy point, wherein.che modern 
- Schoolmen.. 


T=: foregoing Difcoufes of Carneades feem to have fuffictently fhake 
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- Schoolmen feem to have fo much confulted Nature, as in this of Antipe- 
rifafs. For inquiring what bas been wricten of that fubje&t, chat may either 
confirm or oppofe what basin the precedence Dialogue been deliver’d abouc 
Antiperifiafis ; I found that the curiouf{nefs and importance of the fubyeét. 
have made two or three of thofe writers les negligenc chan I fulpeéted. 
But though I have lacely met with in them an Experiment or two, that 
feem cogently toevince, F donot fay an Antiperifiafs in the fenfe of the 
Schools, bur, that fubterraneal places are really hotcer in Winter chan in 
Summer, yet I muft for a while longer continue my fufpention of judge- 
ment, which, chat even fuch perfons as are circum{ped themfelves, may not - 
think unreafonable, 1 will briefly fubjoyn che grounds of my Scepricifm 
about this matter, , | 

- Firft chen che learned Jefuite Zacchixs, whois wont to befar more inw 
duftrious than other Ariftoteltans (and on fome fubjeXs is careful to propofe 
Experiments, though he be not fo clear and happy in.expreffing his thoughts) 
aflures us fomewhere, thac having kept a good feal’d Weather-glafs, for 
three years together ina good Cellar, he found the water to rife by the 
Coldnefs of the ambient Airin che Summer, and to be depreffed by the 
rarefaStion of it in the Winter; which feems undeniably co infer,. chat 
whatever be the reafon of ic, the heat in fubterraneal places ts indeed grea- 
terin Winterthanin Summer. And another recenc Schoolman, who, a6 
I am told, is of che fame order, though the learned Man publifh’d his lic- 
tle Book under one of his Difciples Names, affirms, chat he found by a 
Wearher-glafs, chat a Well ac the place where he lived, wascolder in Sum- 
mer and horter' in Winter. And chefe aflertions of Zuschiw , and the 
ether Jefuite, do I confefs reftrain me for a while from yeilding a full 
affene to what Carneades hath delivered, as coche matter of fubrerraneal 
Cold and Heat. Buron the other fide, 1 am not hitherto reduc’d by thefe 
Experiments, co declare with his Adverfaries again him, becaufe of the 
following {cruples. 

Firft then I confider, that tis not univerfally true, which is wonc to be 
indefinitely affirm'’d, and believ’d, thae Cellars and other fubterraneal plae 
ces are hotrer in Winterchan'in Summer. For theinftances produced by 
Carneades, feem plainly enough tomanifeft the contrary, and my own ob- 
fervations. made in a Cellar with afeal’d Weather-glafs, do keep me from 
diffenting from Carneades asto that peint. I would therefore make a di- 
- ftinGion of fubterraneal places; for fome are deep, asthe bef? fore of Cel- 
lars, others deeper yet, asthe Hungarian Mines, mention’d by (arneades 
out of Morinus; and fome again are buc fhallow, as many ordinary Cellars 
and Vauics.:. of chefe chree forts of fubserraneal Places, che deepeft of - 
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do not, as far as che Autho-ity of Mineralifts abowe alledg’d may be reli’d 


on for 1 am yet inquiring turther) gow hor and cold according to the fee 
veral featons of the year, asthe vilgar dogtrine of Antiperifiafis requires, bue 
are continually hoc: The thullower fot of tubzerraneal places, tho: eh by 
reafon or their being fenc’a f:om the outward Air, chey aie not fo fubject to 
che alcerstions of ir, whether co heat or cold, as open places are, yet by ‘rea- 
fon of th ir vicinicy coche furfaceof the Farth, they are fo far -ffected wich 
the mutations, whichche outsard Airislisble:o in feveral feafons of the 
year, that in Winter, though chey be wirm in refpect of the colder Air 
ab.oad, yet th-y are really (it Jet fo ne or them) as faras I h-ve cri’d, 
colder in very cola Weither, and leis coldin warm Weather. And in this 
opinion, I amon irm’d by c-vothingss the one, that having purpofely in~ 
guir’d of the Poleomas Noblenan mentioned by (arneades, wh ther he had 
obferv’din his Country, chacinfharp s\inters (mall Beer would freez in 
Cellars, that were not very deep, buc would continue fluid in rhofe that vere, 


. be -fured me he hal urken notice ofic: the ocher thing is che Confeffion 


of the Anonymous efuice lately menrion’d, who acknowledges, that he 
found but little cifference between the Tempe-ature of the water in the 
Well he examin’: in Summer and in Winter, though it were a confide- 
rably deep one, and adds while after, that at Florence, where the fubterra- 
neal Vaults are fhallower, the ‘iris obferv’d to be colder in W inter chan in 
Summer chouch at Rome in their deep Cellars the contrary has been found. 
So chat the lo ver-moft fore of fubterraneal cavities being, for ought appeais, 
perpetu:ils hot, and che upper or fhallower fore of them, being colder, not 
hocter in cold Weather chan ‘tis inwarm, ‘tis abourthe Temperature of 
the middle forts of them, fuch as are the deeper and bercer Cellars chat che 
queftion rematns to be determined». And thus much of my firft con- 
fideration. 
The next thing I fhall offer to be confider’d isthis, Thae ’tis not fo ea- 
fie a matter, aseven Philofophers and Mathematicians may think ic, tomake 


- with the Weather elaffes hichercoin'ufe, an Experiment to our prefent pur- 


pofe, thac thall nat be lirble ro fome exception, efpectally if the Cellars or 
Wells, whee the obfervacions ae to be made, be very deep, For the gra- 
wity’ oF chat thick and wipid fubserraneal Air, and ‘the greater preflure, 
which the Air my there have, by reafon of ics preflmg, according to an 
Acmofpherical "illar lengthened by the depth of che Cellar or Well, may 
m very deep Cavities, as well alcer the height of the water in common 
Weather-olaffes, as heac and cold do, and fo make it uncertain, when the 
mucation is tobe afcrib’d coche one, and whento the other, or at lealt very 
difficulc to determine diftin&ly, what fhare is due to the preflure, and whac 

to 
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tothe temperature ofthe Air. And this uncertainty may be much increas‘d 


by chis more imporcane Confideration, that not only in places where the 
heights of the Atmofpherical Cylinders are differing, che preflures of the 
Air upon the ftagnane water in che Weather-glafles may be fo too, but even 
in che felf {ame place the inftrument remaining unmov'd the preffure of the 
Atmofphere may, as I have often.obferv’d hattily and contiderably alcer, 
and cnac without any conftant and manifeft caufe (at leaft chat I could hicher- 
to difcover,) tochac che erroneous eftimate, thac may be hereby fuggetted 
of the temperature of the Air can fcarce poflibly be avoided, without the 
help of a feal’d Weather-glafs, where the included liquor is fubje@ to be 
wrought upon by the heat and cold, not preffure of the Air. So that co 
apply this to Zscchine his Experiment, unlefs he had been aware of this, 
and unlefs I knew, chat hehad diverstimes made his obfervationes, wich 
the affiftance of a feal’d Weather-glafs, ic may be fufpested, chat he mighc 
accidentally find che waterin his common -Weather-elafs (for fuch aoneiz 
appears he us’d, as probubly knowing no other) tobe higher, when he look’d 
onicin Summer, than when he look’d on ic in Winter, not becaufe really 
the fubterraneal Air was colder in che former feafon, chan in the later, buc 
becaufe the Armofphere chanc’d then to be heavier: and when 1 remem- 


ber in how few ab I have fometimes, and that not long fince, obferv’d 


the Qui.k-filver, boch-in ayood Barometer, and even in an unfeal’d Wea- 
ther-gi ifs furnifhed with Quick-filver, to rife almoft an inch perpendicular- 
ly, wichout any manifeft Caufe proceeding from cold, 1 cannot think -tc 
impo ible, thac in long Weather-glaffes furnifh’d only with water, or 
fone fuch liquor, che undifcetned alterations of the Atmof- 

See the fee pheres preflure, may produce very notable ones inthe height 
oe fy of the water in fuch inftruments. But this is not all, chac 
pid ak a jealous man might fulpect. For Zacchins having, for ough 
accomvanies appears, made his Obfervations but in-one «place, we are 
the Hiftory not fure, buc thac may be one of thofe, whereof there may 
ef Cold. be many, on which fubterraneal Exhalations have a peculiar, 
and not languid influence’; as Carneades has towards the 

clofe of his Difcourfe made probable, -out of the Relations of Olans Mag- 
ans, and Martinins, couchinglthe great and fudden thaws, chac fometimes 
begin from the bottom, and thereby argue their being produc’d by copious 
fleams, chat afcend from che lower parts of che Terreftrial Globe, which 
may be further confirm’d by what he formerly noted of the fudden Damps, 
that happen in many Mines. Buc that which is of the moft importance 
about our prefent inquiry, remains yer to be mentioned. which is, that 
having had the curioficy to inquire, whether no body elfe -had made 
Experiments 
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Experiments of the fame kind ; I find, that che learned A@eignuas had che fame 
curiofity that Zaschens had, buc nich very differing ces and therefore , 
though this inquificive perfon do admic in his difputacion abouc. Aatiperifiasis 
a Notion, thac I confefsI cams 00 te ; 
not approve, (fince to afcribe, as. My backwardnefs to admit 4 fuga :Cogtratii, way 
be doc « figs eomrr wo Cold hme art beh ar 
and Hot {pirits , is is my appres (re a) inte i 
henfion to turn inznimate . Bo- Saihiee th wat tes ek dg os the 


dies into incelligens. and defigning  oppertusisy of asking bis Lord{hip 2 few Duefti- 
Beings 3.) yet hesdoes juftly-and 084{ which -he was pleafed to anfwey with bis 
rationatly reject’ with Carneades, rented. Meni itd aed in Mulcovy : 
the vulgar Dedtrine of Antiperifia. “wacellent had ine the ike Ai mio ag 

fis, and confirms his reje&tion of tc -porties choice and Rreae ne ht it 
by cwo Experiments, For firlt, he . mensly frozen, asd, the oppartunity (0 take noe 
fays, that he found wich a Thermo- ice that the liquer was quite congeai'd through 


: . | owt, and turned into folid ice,. whence beratioe 
meter, thac ae Winter a Cold | walle joferred, apy ine leapostde aelpsdaelen 
Northerly wind froze the: wates | gid it ti sbefeBortles ( for ought be ackrowa 
without dores,ic was no lefs cold in Jedgedsbat ix greater veffelss that: may (omee 
Wine-Cellars , chen ‘twas ac che - times beld trac, which ix faid, of the produétion 
fame Seafon, and at the fame hour of sf Ipirit of mine by congelation ) retire te the 
the day in his ftudy only the Paper- ‘Lardfbip incenibuty perfaed phy sla eri 
fhuts of his window, thac regarded — cenfirmed the conjechures byr ‘canGiug tha Ice to be 
likewife the North, being put to. takes ou of tbe brokes Beetles tebe. thawed by 
And chough,if he. had {aid nothing Pe ond rindi ag) one | peice 

; : | wor afforded 6 xt ertor 
. elfe, I fhould hawe aa a chat parts of the refelued icéy was ery: Bitte, if 
this might have proceeded from the. - 16; Avong,. then that whith was Sbtained from 
fhallownefs of the Cellars he made _ the interaal.perts of the fame ites fromahich - 
his Trial in, yet he prevents that ‘ Obfervation Carneades would argue, That at [eag 
fufpicion , by taking notice in one tbr Anat iy anise ae ted 
claufe of his Relation, thac che bar pata that the Geateutvatios of the [pi« 
Cellars were of the very beft of  yits of Liquors is eonfequest upon being expefed 
their kind , in which in Summer 0 Cold. © 
the greateft Cold was wont to be | 
felt. Bue his next Experiment is yet more confderable, which I fhall 
therefore deliver in his own words that follow. xpertus ego [um (fays he) 
Thermonsetro fideliffimo , G a precedente apes "4 fequemem ee pe 
invariato, infirntlo ctians tals agua, nempe in hoc tpfum ex prafcripto Trebellsy , 
ita comparata wt wen exhaletur i neque minkatur, spite 7 fee ) fun in fu- 
pradithis optimis Cellis Vinarijs maximum, quod ardentiffima affate fuit, frigus 
non adaqualfe illud quod ibidem erat brumali tempore, ut dixt in {upertors Ex. 
| ._Qq periment 


~ 


\ 
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periinesto; figuidene. in Tube Vitel, Ther momari aesint Circiter paltsos longer | 


cr in offogradus Gradunmj, wingta dwifo, agudhyeme afcendit ad gradus 7° 
cum femife, afate. autem vix gradum Sextum {uperavit, Cum tamen ad fenfum 
mnlto magis vigerct frigus ifind aftivum, "2h, | 
Thus faf chis learned, as welt'as refoluce Author, who feeming by.the Ma- 
thematical pare of his Perfpéfliva Heraria, te bean accurate and indultrious 
maker of obfervations, we may. appofe this newly reciced Experiment tothac 


Of Ducchime, which-ic flacly:concradi€&ts.; and therefore fixce the depth of the- 
Cellars is of great moment im Experiments of this Natures jiace alfo the 


particular parts of the place or foif, where che Cellars or other Cavities hap-. 
pen co be, may in {ome cafes’ noc be inconfiderable 5 and fince laftly, neither 


Zucchiss or Maiguan {cem to: have been aware of che differing weights of 


che Acmofphere, inthe felf fame place, (as not having feen the XVIII. 
of our Phyftoemechanical Experiments, before which I never faw nor heard 


of any thing publifhed, or otherwife written to chat purpofe ) 1 hope I that: 


be excus’d, if I recain fome Scruples about ehe Hiltorical Queftion I have 
been con(idering, till che Experiment have. been carefully made, for a com- 
petent {pace of time in feveral places,and that nor wich. canmon V Veather- 


olaffes (like thofe us’d-by my cwo learned Authors) wherein the liquor may: 


e made cqrife and fall by che differing gravicies of che Air, buc with fealed 
Thermofcopes, wherein che alterations may more fafely be fuppofed to pro- 
ceed only from its heat and cold. + Ae : 


— And ‘to conclude, fince Carseades has fpecioufly enough anfivered the orher: 


Obfervarions, that are wont co be produced in favour of the Ariffotelian Anti- 

perifafisyif Maignans relation be better warranted by fusure Experiments , 

then chat of Zecchsws, ic will very. much disfavour che whole DoAtrine ic 

felf, which feeming to have been devifed, but to give an account of the Phas 

nonsena, to which "tis wont to be appli’d , confidering men will be buc 

lictle invited to imbrace it, if che matter of fat? be as liccle Certain as whac 
._ i$ propofed in che Hypothefis is Intelligible. 


FINIS. | 
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ie E Author of the following Difcour(e intending it (hould make a part 
of certain Confiderations upon the four famoufeft Hypothefes, er Opinions, of 
the Nature and Canfe of Cold s which (Confideraticns) he thought fit to referve for 
the latter end of the Hiftory of that Quality, was tnvited to fos prefs it ever fince 
the former pars of the year, that preceded the laft. And tho Hp difcour fe, (both 
for other Reafons, and becaufe he found st more ready and finifhed, than fome other 
Papers, that belonged tothe fame part of the newly mentioned Hiftory) Comes a- 
broad unaccompanied ; yet he judged st not ami[s, to intimate thus much, That 
she Reader may be informed, upon what Account Mr, Hobs’s Opinions come te be 
sxansined in a Hiftorical Treatife ; and may not wonder esther to find, that divers 
paffages of st are omitted, that are unfavorable enough to Mr, Hobs's Dofirine, 
or to mect within a Difcour{e poftpen'd to the Hiltory of Cold , fome Experi. 
ments , that [eems to argue it to have been written before they were caft inte the Or- 
der, wherein they now appear. To this 1 bave nothing to add, but that whereas 
throngh bafte the Scheme referred to snthe long citation ont of Mr, Hobs’s bas not 
been added to the others, that belong to this Book, I ams not mach tronbled at the 
Omi ffion Cas alfe that in other Quotations the place is net alwaies as well mentioned 
as the words, becanfe, that sf any {hall be found , that after baving confidered , 
_what Lurge againft the (Great, Ont Imsaginary) Incereft, Mr, Hobs wonld af- 
cribeto Winds (whether be explieate their ate rightly or not) in the Produttion 
of leffer degrees of Cold, but, (how impropably foever) of congelation st felf, (hall 
think the fight of that Scheme of any importance: thie Lesrued Mans Book De 
Corpore, ws in fo many hands, that any Reader that (hall defire st, may vtry ¢h~ 
fily bave an opportunity to son{ale che Scheme in che particularly cised place, 
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AN. | | 
 . EXAMEN | 
-_ + OF -  § re te 
ae M! Hobs’s. Do&trine,, ~ 
“touching (old. 


t. M: Hobs's Theory concerning Cold, does tome, 1 confefs, appear fo 
AVA inconfideratety pitched upon, and fo flightly made out, chat I 
fhould noc chink, ic mericed, efpecially in an Hiforical Treatife, a particular 
or follicicous Examination, but that in .propofing it, he fcruples not to calk | 
to his Readers of his Demontftrations ; and the preferrence, heis vont to _ 
give himfelf above the Eminenteft , as well of Modern as of Ancient. Wri- | 
ters, hashad no fmalleffe2 upon many. who not knowing bo-v indulgene 
fome writers are wont to be,.tothe iffues of cheir own-brain, .as fuch are apt 
to miftake Confidence for Evidence , and may be modeft enough cochink , 
chat cheir not .difcerning a clearnefsin his Explications and: Reafonings, is rae 
ther che faulc of thetr Underftandings, chanof his DoSrine. Mr. Hobs de- 
Jivers his Theory in the feven firft Articles of the 28. Chapter of the fourth 
partof hisEtements. But becaufe the whole difcourfe is to tong to be here 
tranfcrib’d,.and becaufe in the 3, 3, and 4. Sections, thac. which he treats of, . 
is the generation of winds, and that which he handles in the fifch., is. che 
notion of a hard body ; we may fafely leave out chofe four. SeStions, efpeci= 
a | fince,though there be in them divers things about the motion of the Sun, 
and other matters, chac are more ftrongly aflerced than proved, yet his doce - 
trine tending but co fhev how-the winds are gengrated, thoic were granted, 
Would make bur very little, if any ching at all, towards the evincing af his 
“Theory about cold, ng — | | | 
: _ 2 And 
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2. And chat we may not be fufpected to injure bis opinion or his argu. 
ments, we will, chough che Cication will be fomewhat prolix, firft recire 
chemas him(elf delivers them in chofe chree Se€tions, rhac creat immedi- 
ately of Cold, and then we will iubjoyn our Animadverfions on them. 
tiicé, Be L Vhefe things (fays he) betng premifed, i -thatl thew ¢ pofhbte 

" caufe,why there is. greater cold-near thePoles of the Earch,than further 
from them. J he motion of the Sum between the Tropicks, driving the Air tc- 
wards thac parc of the Harths {uperficies,wc® is perpendicular uncer it,makes 
it {pread ic felf every way; and the velocicy-of this expanfion of the Air grows 
preacer and greater , a6 the fuperficies of the Barth comes.more and more to 

(traicned ; that is to-fay , as the Circles which are parallel co the «£quator 
come co be lefs and lefs. Wherefore this expanfive motion of the air, drives 
before ic the parts of che air, which are inits way continually cowards the 
Poles more and more fronoly, asics force comes to- be more and more uni- 
ted, that is to fay, asthe Circles which are parallel to the equator are lefs 
and Iefs 3 thae is fo much the more, by how much they arenearer to the 


- Poles of the Earch. In thofe places therefore which are nearer to the 
‘Poles, there is greater cold, than in thofe which are more remote from chem. — 


Now this expanfion of che air upon the fuperficies ofthe Earth from Eaft'to 
Weft, doth by reafon of the Suns perpetual acceffion to the places which 
are fucceflively under it, make it cold act the time of che Suns rifing‘ and fer- 
ting, buc as che Sun comes tobe more and more perpendicular to choft coo- 
. Ted places, foby che hear, which is generated by the fupervéning fimple mo- 
tion of the Sun, chat coldis again remicced, and can never bé prear, becaufe 
the action by which ic was generated was not permanent. Wherefore I have 
readred a poffible caufe of cold in chofe places, that are near che Pole, or 
where the obliquity of che Sun ts great. | : 

epee 4. How water may be congealed by Cold, may be explained in 

are.7 this manner. Let 4. (inthe firft figure) reprefent the Sun, and B, 
the Earchs 4. will therefore be much greater than B, Let £, F. be in the 


@ 


plain of che Zi gutnottial, to which lec G. WM. I. K. and L. C. be parallel. - 


Laftly lec C. and D. be the Poles of the Earch. The /ir therefore by 
its action in thofe parallels will rake che Superficies of the Earth 5 and chat 
with a motion fo much che ftronger , by how much the parallel Ctrcles to- 
Wards the Poles grew lefs andlefs. From whence mutt arile a wind which 
will force together the uppermoit pares of che water, and withall rsife chem 


alittle , weakning their endezvyour towards the Center of che Earth. And - 


from their endeavour towards the Center of che Earth , joyned with che en: 


deavour of the {aid wind, che uppermolt parts of the wacer will be preffed’ 


together and coagulated, that isto fay, che top of the water wiil be skinned 
over and hardened, and fo again the water next the Top will be hardened in 


the | 
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che fame manner, till ac fength theice be thick, And chisice being nov 
compaed of lice hard Bodies, muft alfa coprain many particles of air re- 
ceived into ir, As Rivers ana Seas, fo alfo in the like manner may the 
Clouds be frozen. For when by the afcending and defcending of fevera 
Clouds at the fame time, the air intercepted between them is by compreffion 
forced out, it rakes, and by little and liccle hardensthem. And though 
chofe {mall drops. (which ufually make clouds) be noc vee united into greae 
ter bodies, yer the fame wind will be made, and by ic, as water is congealed 
Inco ice, fowill vapours in the fame manney be congealed into fpow.. From 
the fame caufe it is, chat ice may be made by arc, and chac nar far from the 
fire: for it is dane by the mingling fnow and fale rogether, and by burying 
In tc a {mall veflel full of water. © Now when the fnow and fale(which have 
inthema greac deal of ait) are melting, the air which is preffed out every 
Wiy in Wind, rakes the fides of che veflel; and as the wind by its motion 
rakes the veflel , fo the veffel by che fame motion and aétion congeals the 
Water within ic, | , | by 

5. We find by Experience, chat cold is always more remifs in places where 
it rains, and where the weather is cloudy. (things being alike in all other 
refpects) chan where the air is clear. And chis agreeth very well wich whae 
Ifaid before ; forin clear weather the courfe of ehe wind, which {as I faid 
even now) rak’d the fuperficies of the Earth, as it is free from all incerrupti- 
en, fo alfo ir is very ftrong. But when {mall drops of water ace either riting 
or falling, chat wind is repelled, broken and diffipaced by them; and the 
le{s the wind is, che lefs is che cold. 

6., We find alfo by experience, that in deep wells the water freezeth not 
fo-much, as ic doth upon the fuperficies of the Earth. For the wind by which. 
ice is made, entring into the Earth (by reafon of the laxicy of tts parts) more 
or lefs lofech fome of its force, chough not much. fo char if che Well be not 
deep, it will freez, whereas if ic be fo deep, as chat the wind, which cauf- 
eth cold cannot reachir, ic will nac freez. | 

q- We find moreover by experience, chat ice is lighter chan water, the 
caufe whereof is manifeft from that which I havealready. fhown, namely, 
that che air is received in, and mingled with che parcicles of che water, 
whileft it is concealing. ] , 7 

8. To examine nov Mr. Hobs’s Theory concerning Cold, we may in the 
firft place cake notice, thac his very Notion of Cold is not fo accurately, nor 
warily delivered. I will not here urge, chac ic may be well Queftioned, 
whecher the cending outwards of the {piriss and fluid parts of the Bodies of 
anions , do necefficily proceed from, and argue heat. Since in our Pneun 


matical Engine, when the airis wichdrawn from about an included viper (to 
- mention 
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mention no other Animals) there is a greac metumefcence, and confequentl 
a greater endeavour outwards of the fluid parts of the Bodie, than we-fee 
made by any degree of heat of the ambient Air, wont to-be produced by the 
Sun. This, 1 fay, I waill-noc infifton, buc rather cake notice that tho Mr. 


Hobs tells us, that coool, is to make che exterior parts of the body endea-. 


vour inwards : yec our Experiments reli us, that when avery high degreevf 
Cold is introduced, not only into water , but into Wine, and divers other 
partly. Aqueous liquors, there is a plainimtumefcence, and confequently en- 
deavour oucwards of the parrs cf the refrigerated Body. And cercainly Gold 


having an operation upon a great malcitude and variecy of todies, as well as _ 


upon ovr Senfories, he that would give a fatisfatory definictonof: ic, muft 


take into. his confideration-divers other effedts, betides thofe ic: produces on. 


humane. bodies. And even inthe/e, he will noc eafily prove, that in every 
cafe‘any {uch indeavour inwards from the Ambient Atherial fubftance, ashis 
Do&trine feems to fuppofe, isneceffary to the perception of Cold, fince-as 
the mind perceives divers other qualities, by various motions in the Nervous 
or Membranous parts of the fentient ; fo Cold may be perceived, esther: by 
the Decrement of the agitation of the parts of the Object yin reference to 
thofe of rhe Senfory ; or elfe-by fome differing 1mpulfe of the fenfitive parts 
occafioned by fome change made in the motion of che blood-or{pirits, upon 
the deadning of that motion; er by rhe turbulent motion ef'thofe excremenu- 
tious fteams, that anewont, when the blood circulates as nimbly, and che 
pores are kept as open as before , to be diffipated by infenfible tran{piration. 
9. It may afford fomeilluftration to this matter to add, That having in- 
quired of fome Hyfterical Women , who complained to me of their diftem- 
pers, whether they did noc fomerimes finda very great coldnefs in fome 


_ parts oftheir heads, efpecially at che Top, I was an(wered, that they did fo, - 
and one ef them complained, that fhe felt in the upper part of her head fuch. 


a Coldnefs, as-if fome body were pouring coldwater:uponit. And having 
inquired of a couple of eminent Phifictans,of grearpractife,about this matter, 
they both affuredme, thar many, of cheir Hyfterical patients had made com- 
| plaints tothem ,' of {uch great Coldnefs in the upper part of the bead, and, 
fome alfo along the Vertebra’s of ehe Neck and Back. And one of chefe Ex- 
perienced Dodtors added ; that this happened co fome of his Patients, when 

. they feemed to him and to chemfelves to be otherwife Hor. 
HOncted by Paul The noble *Avicen alfo fome where cakes notice; that the in- 
Neworanz. De venomed Bitings of fome kirds-of Serpents ; (creatures.too 


Purpura Cap. 12 well known in the Hor Countries where he lived} made. 


ae thofe .thac were bitten by them eicher become ar chink 
themfelves very cold. : But thac will perhaps feem more remarkable; a 
_ A : 4 
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fhall furcher add , namely , chat I know aNobleman, who followed the 
Wars in feveral Countries, and has fignalized his Valour in chem, and yet 
though bis ftacure be proportionate to his courage; yet when chis perfon falls 
(as frequently: he has done) in a fit of the-ftone, he feels an univerfal cold o- 
ver his whole body, - jult like chac which beeinsche fic ofan Aogue. And 
though he affures me, thae the (tones, chat torment him, and which he ufu- 
ally veids, are bue very (mall; yet whilelt che fic continues, which often- 
times lafts many hours, he does not only feel an extraordinary Coldnefs , 
buc which is more ftrange, and which I parcicularly inquired after, cannot by 
clothes, or almoft any other means, keep himfelf warm. 

ro. l elfe-where cake notice of fome other obfervations, agreeable to thefe, 
by feme of which we may be perfwvaded,that chere may be other ways, befides 
thofe already mentioned-of perceiving cold, chough the outward parts of our 
bodies were not preft inwards. And whereas Mr, Hobs infers that He, who 
would know the caufe of cold, multfind by what motion or motions the ex- 
terior parts of any body indeavour co retire sawards, chat feems buc an incon- 
‘fiderable dire&tion. .For in comspreffions, chat are made by furronnding bodies , 
there is produced an indeavour inward of the parts af the comprelt body , 
cation Cold,but fometimes rather Heac bethereby generated.And I hope 
Mr. Hobs will not objet, that in chis cafe the parts do not retire, but are thruj? 
inwards, fince according to him no body ar all can be moved, but by a body 
contiguous and moved. But. what I have hitherto taken notice of, being 
chiefly defigned to fhew, chat the notion of cold in generalis not fo obvious a 
thing cobe rightly pitched upon, as many chink, and chac therefore it needs 
be no wonder, chac ic hath not been accurately and warily propofed by Mr. 
Hobs :1 fhall noc any furcher profecuce that difcourfe,bur procede to what 
remains. Nexccthen, the Caufe.he aflians. why a man can blow hor or cold 
with che fame breath, is very queftionable; partly becaufe he fuppofes in pare 
of che breath fuch a /imple msotson, as he calls it, ofthe {mall parcicles of che 
fame breach, as he will not eafily Prove, and as * emt- 
nent Aftromers and Mathematicians have Rejected; Doftor s, Ward (now 
and parrly becaufe that without the fufpected fuppofiri- tie worthy Pat of 

on , I could (by putting together che Conjetures of yyy Aven Sr 33 
two learned Writers, and what I have eifewhere added vitiaa profeffor of Geo- 
_ of my own) give amore probable account of the Pha- metry) — ° 
nomenon, if | had not Some fcruples about che matcer of | 
Faétic (elf: which taft caufe Il add becaufe, though J am not fure, chat fur- 
cher Trials may not fatisfie me, chac che wind or Breath, chat is blown out 
ac the middle of rhe compreffed Lips, has in it {uch a real coldnefs, as men 


have generally afcsibed roic, arin fome Trials , chac my as 
r € 
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fed me to Make, inclitte me to Tufped, there may béa miftake about this mat- 
ter, and ‘that in eftimating the Temper of the produc’d Wind, our Senfes 
may impofe upon us. For having taken a very pood and cender Seal’d 
Weather-glafs, and blown upon it — a ane (of about halfa 
yard long) thar was chofen Neder, to be fure thac my breath fhould iffue 
out id afmall ream ; by chis wind beating upon che ball of the Weather- 


elafs, I conld not make the included Spirtc of Wine fubfide, bue manifelily,. 


though not much, afcend, though the Wind, that 1 prefently blew through 
the fame Pipe, feem’d fenfbly cold, both to the hand of by-ftanders, and to 
my own, and yet mine was more than ordinarily cotd: So that having np 
great encouragement to enter into-a difpute abouc the caufe of a Phenomenon, 
whofe Hiftorical circumftances are nor yee fufficiently knewn and cleared, i 
will now proceed to adde, Thac whatever be the caufe of the ‘effe&, there 
are divers things that make Mr. Hobbs’s Hypothefis of the Canfe of Cold 
unficto be acquicfc’'d in. For we fee, chat the grand caufe he affigns of 
Cold and’‘its Effects, is Wind, which according to him ts Ali» mov'd in acon 


fiderable quantity, and that esther forwards only, or in an: undulating gotion : 


and he tells us too, that when the breath is more ftrongly blown out of the | 


mouth, then is che dire& motion prevalent (over the fimple motion) which, 
fays he, makes usfeel cold ; for, fays he, the dire& motion of the breach or 
| air is wind, and all wind cools or diminithes former heat. 
Chap. 28, Seét.z, 10 Which wotds in-tHe very riext line he fubjoyns, thac not 
at the beginaing, .ottty gteat, but almoft any ventilation, ‘and firing of the Ait 
doth refrigerate. Buit againft chis dodttine Ihave feveral 
things roobjeat, i 6 ee 
"116 For firft, we fee there‘are Very hard frofts, not only continued, but 
oftentimes beoun, when the Air is calm and'free from winds ; and high and 
boifterous Southerly winds are not here wont tobe riear fo cold as far weaker 
winds chat blow from the North«eaft, i : 
12. Nexc, if Mr. Hobs teachus, chaetis che dire& morion of the ftreém 
of breath,’ that is more ftrongly blown out, thac makes us feel Cold, he is 
obliged torender a reafon, why in'an Lolipile With along neck, the ftream 
‘thaciffues out, though ofcenrimes far ftronger thaty that, which is wont ‘to 
be made by comprefling the Lips, ‘at‘a’pretry diftance from the hole ‘ic iffues 
out of; is not cold, but hor. | : 

13. Thirdly, Mr. Hobs elfewhere teaches, that when in our Engine the 
Pump has been long imploy’d to exhautt (as we fay ) the Receiver, there mutt 
be avehement wind produc’d in that Receiver sand yér by ofte of our orher 
Experiments ic appear'd, chac for all this in‘a good feal’d Weacher-gtafs 
plac'd'thete, before rheinfcuded Air begins coBe (as we fay) emptied, rhete 

"gD. 
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appear'd no fign of any intenfe degree of Cold praduc’d by this fuppos? 
wind, fo chav either che wind is but imaginary, os elfe Mr Hobs see ibes 
to winds, as fuch, an infrigidacing efficacy, that does not belong co them. 

14. Fourthly, we find by experience, chat in hard frofts water will freez, 
not onely chough there be no wind ftirring in che ambient Air, but though 
the liquer be kept in aclofe Room, where, though che wind were high 
abroad, it could not get admittance ; and fome of our Experiments carefully 
made have affur’d us, chat water feal’d up in one glafs, and that elas. kepe 
{ufpended in another. glafs carefully Ropt, to keep out not only all wind, 
bur all adventitious Air, may neverthelefs be noe only much cool’d, but 
turn’d into Ice, SO 7 

15. Fifthly, we found by other Experiments, that a frozen See the V1, See 
Foo, cthorgh fufpended in, and perfedtly furrounded with “0s of the Hie 
water, Whereno wind can come at it, will be every way-cru- flory of Cold, 
fted over with Ice ;.1n which cafe there 1s no probabilicy, chat the Ice 
{t.ould be generated according to the way propos’d by Mr, Hobs. For he 
will {carce prove, nor is there any likelihood, thit 4 wind pierc’d che fhell 
and clofer coats of the Egg co get into the contain’d liquors, and freez them = 
and a more unlikely affertion ic would be, to pretend, (as he chat maine 
tains Mc. Hobs’s doStrine, muft) that fo very litle Air, if chere be any, as is 
mingled with the juices of the Egg, 1s, by the Cold, which is not wont to. 
expand Air (nor water, cill ic be ready ro make it freez) curn’d into a wind 
{u brile enough, freely to penetrate the fhell and coats of the Egg, and great 
enough co ditfule is felfevery way, and win onevery fide the neighbouring 
wacer into ice; afid all chis nocwithftanding, that not only ic appear’d not 
by bubbles breaking through the warer, that there is any Adventitious Air, 
that comes ourof the F ge ac all; bur chat alfo, fuppofing there were fome 
fuch contain’d in the Egg, yet what fhadow of reafon is there to conceive, 
thac the Air which was ingag’d in,’ and furrounded wich the fubftances of 
the White, and the Yelk of the Egg, muft needs bea wind, fince, accord- 
ding to Mr. Hobs, that requiresa confiderable motion of moft of the parts 
of che mov’d Air the fame way, and according to himalfoa body cannot be 
put into motion, bur by anocher body contiguous and mov'd. 

16. Sixthly, Mr. “fobs does indeed affirm, chat all wind cools , but is fo ~ 
far from proving, that the highe# degrees of Cold mutt needs proceed from. 
wind, chat he does not well evince, chac all winds refrigerate, Nor ate we 
bound to believe ic without proof, fince wiad being, according to him, buc 
_ Air mov’d in a confiderable quanticy. either in a dire&t or yndulating mo- 
tion, it does not appear how Motion fhould, rather than Reft, make Air 
grow cold. For thoit be true, chac #/wally winds. feem Cold tous; yet 2 
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che firtt place) icis not ##iverfally crue, fincefome, that have travelled into. . 


Euri, Auftaque venti a Meridie loca arenofa 
_Sammoque calove inflammata tranfeuntes atque 
c£yyptam fpirantes tantum caloris eftus, palvee 
ramque & inflammatarum Avenarum evebunt ut 
ignctas fornacis flammas, nec non pulveribus ob. 
Scuviffimas nubes eo afportape videatur. And elfe- 
where: Prima eflatis parte calidiffimd inaquae 
lifimague ob vebementiffinum  Meridionalium 
Ventorum.calorem,&c, Profoer Alpinus de AMe- 
dicina Lg yptiorum. | | 


From Nine till Noot, there blows a wind with 
Such extreme beat from the fands,that it fwallows 
up amars breath, and fiifleth bim,---Tbe King of 
Chermain fent an Army of fixteen handved. borfe, 
and firvethoufand foot, againft the Lord ef Ormus, 
for not payiag bis Tribute, which were all furpri 
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hot Countries, and particularly 
the Learned e4/pinusy have coms 
plain’d, chat the winds coming to 
them in che Summer from more 
torrid Regions, have appear'd to 
them: almoft like the fteam chat 
comes out at the open mouth of a 


heated Oven. And if CMarcus 


Polus Venetus be co be credited, 
(for I mention his Teftimony but 
ex abundants) che-Southern winds 
near Ormsus, have been fometimes 
fo hor, as to deftroy an. Army ic 
felfat once. And fecondly, even 
when the Wind does feel cold to 





fed and Sipied with that wind. Marcus Polus ix 


Purchas’s Pilgrims, lib. x11. p.m. 71 ‘ us, ic May oftentimes do fo but by 


| accident; for, as we elfewhere 
likewife teach; the fteams thaciffue out of our bedies being ufually warmer 
than che ambient Air, (Whence in great Affemblies, even thofe that are not 
throne’d, find ic exceeding hot, .and I have feveral times obferv'd a hor wind 
to come frem thofe throngs, and beat upon my face,),and che more inward 
pares of our bodies. chemfelves, being very much hotter than the ambient 
Air, efpecially chac which isnot yet full of warm iteams ; the fame caufes 
, thac curn Air inté a wind, putic into a:motion, that both difplaces the more 
neighbouring and. more heated Air, and alfo makes ie 
pierce far deeper into the pores of the skin, whereby 
coming to be fenfible to ehofe parts, that: are fomewhat 
more ssward chan:the Cuticula, and far more bot, che Air 
| turn’d inco wind feems to us more-cold, than the rettag- 
nane Air, (if I may fo (peak) upon fuch another account, as that, upon.which 
if a man has one of his hands hot, and another nor, the {ame body thac will 
appear lukewarm to this, will appear cold co the other; becaufe, though the 
felt body be the fame, yet the Organs of feeling .are differently difpos’d. 
And co confirm this dostrine by an Experiment, (which has fucceeded. often 
enough, and need not fucceed Always toferve our prefent purpofe,) we will 
add, That though Air blown through a pair ef Bellows pon ones hand, when 
cisin a moderate temper, will feem very cold ;. yet, thac che ambient Aw 
by being chuscurn’d inco wind, does indeed acquire a relative. coldnefs , fo 


1 to feem cold toour fenfes, but yer without acquiring fuch a cold asis 


See this difficulty 
more largely bandled 
és the firft Prelimie 
nary difcourfe. 
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prefum’d, may appear by cnis, thac by blowing the fame Air with the fame 
Bellows upon Weather-elafles, chough made more than ordinarily long, and 
by an Artift eminent at miking chem, we could not obferve, that this winds 
beating upon them did fenfibly refrigerate eicher the Air, or the Liquor. 
Though tisnot impoffible, buc thacin fone cafes the wind may cool even 
inansmate bodies, by driving away a parcel of ambient Air, impregnated with 
exhbalations lefs cold, than che Air chat compofes the wind. But this is not 
much, if ac all, more chin would be effected, if, without awind, fome other. 
body fhould. precipitate out of the Air near che Weather-glafs,the warmer Efe 
fiwvia we have been mentioning, efpecially if the Precipitating Body intro. 
duce in the roon of the difplaced Particles, fuch as may in a fafe fenfe be. 
cerm’d Frigorifick, | 

17. Seventhly, nor can we admit, without a favourable conftruétion, 
Mr. Hobs his way of exprefling himfelf, where he fays, as we have lately. 
feen, that All Wind cools or dinini(hes former heat. For if we take Heac in 
the moft common fenfe, wherein the word isufed, not only by other wri- 
ters, but alfo by Philofophers, to make wind the adequate caufe of Cold, ic 
muft In many cafes do more than diminifh former heat. For water, for in. 
Rance, that is ready te freez, is already aQually cold ina high deoree, and 
yet che wind (if Mr. Hobs will needs have that to be the Efficient of freez- 
ing) muft make this not hor, but already very cold liquor, more cold yer, 
before ic can curn into: lce. 

18. Thefe things thuseftablifhe, ix will not be difficule to difpatch the 
remaining parc of Mr. Hobs his Theory of Cold. For, to proceed to his fixth 
Section, we fhall pafs by whac a Cofmographer would perhaps except againft 
in his doétrine about the generation and motion of che wind upon the furface 
of the Earth, and fhall only cake notice in the remaining part of that SeStion 
of chus much ; That che moft of what Mr. Hobs here fhe.vs us,is but,that there 

" Is an expanfion of the Air, or a wind generated by che motion and aétion of: 
the Sun; but why this wind thus generated malt praduce Cold, Ido not fee 
that he fhews ; nor does his affirming, rhat tc moves towards the Poles, help ‘ 
the macter. For befides chat we have fhe.vn, that wind as fuch, 1s not fuffi- 
cient to produce far lefs degrees of Cold, than thofe that are fele' in many 
Northern Regions, chere muft be fome other caufe than the motion of the 
Air or fteams driven away by che Sun, to make bodies, not in chemfelves 
cold, (for fothey were {uppos’d not to be, when the Sun beoan to put chem 
In motion) become vehemently cold in their pafflage. For Mr. Hobs cannot, 
as other Naturalifts, derive che coldnefs of freezing winds from the cold 
fteams they meet with, and carry along wich chem in their paffage through 
cold Regions, fince chen thofe fteams rather than the wind would be the 

. & cau 
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caufe of that vehement coldnefs ; and fo it might juftly be demanded, whence 
the coldnefs of thofe cold Exhalations proceeds, Belides thar, tis very pre« 
catious and unconfonant to obfervation, to imagine fuch a wind, as he talks 
of, to blow, when ever great Frofts happen, fince, as we noted before, very 
vehement glaciations may be obferv’d, efpecially in Northern Regions, when 
the Air is calm, and free from winds. : 

19. The account he gives inhis feventh Section of turning Water into 
Ice, is the moft unfacisfactory I have ever yet mec with: for a good part of 
that Section is fo written, as if he were affear’d to be underftood. “But where- 
as he fuppofes , thac by che endeavour of the wind to raife che parts of the 
water, joyn'd with rhe endeavour of the parts of the water tovards the Cen- 


ter of the Earth, the uppermo’t parts of che water will be preft cogether, and — 


coagulated, he fays thac which is very far from fatisfaSory. For firft, Ice 
is often produced, where no wind can comé to beat upon the upper oft parts 
of the water, and toraifethem: and-in veffels Hermetically feal’d, which 
exaatly keep out Air and Wind, Ice may be generated, as many of our Ex- 
periments evince. And this alone were a fufficient anfwer, fince the whole 
- explication is builr upon rhe ationof the wind. . But this is noc all we have 
to obje& ; for not to urge, that he fhould have prov’d, that the uppermoft 
parts of the waiter mult be raifed'in congelation, efpecially fince oyl, and 
divers ocher liquors, are concracted by it, not to urge this, 1 fay, what thew 
of probability is there, thar by the bare endeavour of the wind, and the gra- 
vity of the fuperficiate parts of the water, there fhould be any fuch forcible 
comoreffion made, as he ix pleas’d to take for granted. And yet chis it felf 
is le{s improbable, chin that fuppofing the uppermoft parts of the water, to 
be preffed rovether, that preffure is fuffictentto coxgulate, as he fpeaks, of 
rather congeal chem into Ice. So bold and unlikely an affertion fhould at 
Jeaft have been counrenanced by fone plautible reafon, or an example in fome 
meafure parallel. For 1 remember not any one inftance, wherein any degree 
of compreffion, chat has been imploy’d, much lefs fo flight a one as his mutt 
be, confidering che caufes whence tis faid to proceed, can harden any liquor 
In the new Experi tO Ice, orany other hard body. And in the Experi- 
ments touching the ment, We have elfewvhere mentionéd, of filling a Pewe 


Spring of the Air. ter veffcl with water, and when tis exactly clos’d, come 


preffing ic by the knocks of a Hammer, ctil che wacer be reduc’d'to pene- 
trace the very Pevrer, we found nor that fo violent a compreffion did 
give the warer the lealt difpofition co curna hard body. And as for the way 
Mr. Hobs aifigns of Increafing che thicknefs of Ice, tis very difficule to 
conceive, how a cake of Ice on the top of the water, being hard frozen to 
the fides of the containing veffel, and thereby fevering becwixe the i 
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eluded wacer and che extemal Air; che wind thac cannot come to touch 
the water, becaufe of che incerpofition of the hard and rigid Ice, thould yet 
able, fomecimes at the depth of nine or ten foot, or much further, to 
beat wpon che fubjacenc wacer, and turn it into Ice. And itis yet more dif- 
ficult to conceive, how the wind muftdoall this, when, as was lacely noted, 
the warer doth very often freez more aud more downwards, toa great depth, 
in places where the wind cannot come co beat upon ic at all, And as to 
what Mr. Hobs further teaches, that the Ice muft contain ma- 
ny Particles of air receiv’d into it,we have elfewhere occafion See the 1X, Title 
ee how erroneoufly he difcourfes about thofe Icy bub- ae Hifiory of 


20. The reafonhe affigns of the freezing of water wich Snow and Sale, 
~ does as litle fatisfie as the reft of his Theory of Cold. For not to mention, 
that he affirms without proving it, that Snow and Salt have in them a great 
- deal of Airs icis very precarious to affert, thac this Air muft be preft ouc 
every Way inwind, which muft rake che fides of che veffel; for tis frange, 
chat far more diligence Obfervers than Ms. Hobs fhould take no notice of any 
fuch wind, if any fuch wind chere were: but this is yet lefs trance, than 
thac which follows; namely, chat this wind muft fo rake the fides of che 
veffel, as to make the veffel by che fame motion and action congeal the water 
Within ie. For what affinicy is there between a wind, paffing along the out- 
fide of a gtafs, -alcogether impervious to it, and che turning a fluid body, in- 
cluded in chatelafs, intoa hard and brittle body. The wind indeed may — 
perhaps, ific be trong, a little fhake or egitate che particles thas compofe 
che glafs, and chofe may communicate fome of their motion to the conti- 
guous parts of che water; bue why all:chis muft amount to the turning of 
that water into Ice; is more, I confefs, by far thanI can apprehend. | fpee 
cially feeing, that though you long blow upon a glafs of water wich a pair 
of Bellows, where there is nor an Imaginary wind, as Mr. Hobs’s, but a 
Real and manifeft one; yet the water will be fo far from being frozen, thac 
_ our formerly mentioned Experiments (of blowing upon Thermometers) 
make i probable, chac it will {carce be cool’d. And if Sea-fale do contain fo 
‘Mauchair, by vercue of which; ic, as well as the Snow, produces fo intenfe a 
‘degree of Cold, how chance that being refolv’d im alittle warer without 
Snow, icdoesnot produceac leafta far greater degree of Cold than we find, 
it to do ? Befides,in the Experiment we made{and elfewnere 3 
mention) of freezirfg worer feal’d-up in Bubbles, though See the I. aay 
the Bubbles were fufpended in other glaffes , whofe fides no of the ‘Hiffory of 
where touched them,and theremaining part of whofe cavities ~~ Me oe 
‘Were fill'd fomewith Air, and fome with unfreezing liquors ; what see 
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“hood is there, chae Mr. Hobs’s infenfible Wind fhould be able to occafion fo 
many fucceflive Rakings chrough differing Bodies, as there muft be , 0 pro- 
pagate the congelative motion (if I may focall it) of che wind, shrough 
che firtt glafs, co the included Air or Liquor, and through thac new wpedsuns 
to the glafs containing immeciately the water, and through that to the ins 
secmon parts of the feal’d up warer. And ic might befurther objected, if 
ig Were worth while, chat Mr. Hobs does not fo much as offer at a reafon, 
why {piric of Wine, Aqua fortis, or even Brine, if ic be of che" ftrongeft 
fort, are not eicher by chis mixture, or (here in England) by the Wind in 
the open. Air turn’d into Ice, as well as many other Liquors are, 

21, The reafon why Cold is wont co be more remifs in rainy or cloudy 
Weather, than in chat which is more clear, is not better given by Mr. Hobs, — 
‘than by fome others that have wricten before him: for norto mention, chat 
Thave feen great frofts, and lafting enough in ¢loudy, and fometimes very 
dark weather; chat which he catks of the Winds being more ftrong in clear 
“weather, than in cloudy, is of no great importance ; fince common Experi. 

ence fhews, that in clear weather che Air may be very cold, and the froft 
very great, where no Wind is felt to rake, as he would have ie, che fuperfi- 
cies of the Earth. Nor does Experience bear witnefsto what he not warily 
enough pronounces, that the lefs the Wind is, the lefs 0s the Cold. There are 

but two Phexonsena more, whichin this Se&ion Mr. Hods pretends to ex- 
plicace: The one is, that indeep Wells che Warer does not freez fo much, 
| as ic does upon the fuperficies of the arch. But the reafon 
pai caer of this we elfwhere take occafion to confider, and therefore 
. inthis place we need-only note, thac Mr. Hobs has not right- 
ly affignedic, by afcribing icto the Wtnd’s entring more of 
le(s into the Earch, by reafon of the laxicy of its parts ; fince befides chat 
it is very improbable, that che Wind fhould nor, as he fays it doesnot, lofe 
much of its force by entring into the Earth at ics Pores, and other leffer 
cavities (for that feems to be his meaning by the laxicy of che Earth’s parts) 
‘to fo great a depth as water lies in feveral Wells {ubje& to freezing : befides 
this, I'fay, Experience teaches us, that Wells may be frozen, though their. 
Orifices bz well covered, and che wind be thereby kepe from approaching 
the included water by divers yards ; and very mmy Wells, that are fubjedt 
to freez, when Northerly and Ealtwardly winds reign, will likewife be -fro- 
zen in very cold Winters, whether any Winds blow, or not. | 
22. The other, and lat Phenomenon, M:, Hobs attempts co explicate, 1s, 
That Iceis lighter chan Water. The caufe. whereof, fays he, is manifeft 
fron what Ihave already fhown; namely, chac Air is receiv'd in, and ming- 
Jed wich the particles of che Water whillt ic is in congealing. But chat chis 
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is not the true Reafon, may be argued from hence, Thiet if a convenient 
{aep’d Glefs-veffel-be fill’d cop full wich. water, and expos’d either unfeal'd 
or feal’d co conzelation, the Ice will have ftore of bubbles, which, at Jeatt 
in the feal’d veftel, cannot by Mr. Hobs, who will noc affirm Glafs to be 
pervious to the Air, be pretended tp proceed fom bubbles, chat gor from 
without into the water, whilft it was in congealing. And we 
have fometimes had occafion to manifeft by particular Expe- See the 1X. Title 
siments purpofely made, ‘how litcle of Air there isevenin, .% ibe Hifory of 
rhofe bubbles that are generated in Ice,made in veflels,where’ =” _ 
the Air was not keps from being contiguous tothe Warer. — . 
’ 23. And chus have we gone through Mr. Hobs’s Theory of Cold. In his 
opofing of which, we wifh’d he had in divers places been more clear; and 
in our curfory Examination of which, we have feen that moft of the Particu- 
Lars are either precarions, of erroneous, and were they neittier, yer che wholé 
Theory would,-I fear, prove very infufficient, Since an atcentive Reader.cane 
not but have marked, that this learned Author has paft by far ché greateft 
art even of the more obvious Phenomena of Cold, without attempting to 
xplicate them, or fo much as thewing ina general Way, chat hehad Coni-- 
der’d-them, andthoysht them explicable by, his Hyporhefis: By which he 
chat will fairly, explainall the Phenomera recited in the Noteswe have been 
drawing together, and which'yec contain but a Beginning of ‘the Hiffory of 
Cold, fhall-give me.ayery good opinion ofhis Sagacity, °° 
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A Poftfeript. "* &e os 


Hough the hafte, Tam obliged co comply with, keep me from annexing 
the Hittorical Papers, wherewith I. had thoughts to conclude this 


Book, concerning Cold ; yer fince che Neture of the paft Exanes . 


gave me bur little Opportunicy co teach the Reader + thing more conf- 
derable, than thac Mr, Hods’s DoStrine is Erroneous ; 1 am very inclinable 
to make him here fome fuch little amends, as che Time will permit, for that 


: Paucity of Experiments. And therefore fince in the laft Seétion — 
Pag. 358+ of the foregoing Hiflory, upon occafon of an Experiment yery.im> ° 


perfestly, and noc incelligibly deliver'd by Berig ards, 1 intimate my having. 


_elfewhere plainly fec dowo, either the fame he meant, or one of chat nature, 


and that with confiderable Phesemena unmencion’d by him; 1 chufe rather 
to borrow fowe Account of it from another Treatife, co which- ic belongs,. 
than not gratifie fome of the Curious, co whom che Phanomena 1 thew'd 
them of ic, feemed no lefs pretty chan furprizing. | ar 5 
The way then I us'd in making this Expetiment, may be gathered from 
the following Directions, 7 
Take of good unfl.k’d Lime three parrs (or * thereabouts, of (yellow) Orpi- 


ment one parc, of fair water 3 $e. 


H According to the geedne[s of the Lime,of which, or 16, parts ; beat the Lime grofly, 


if: be very Strong, two parts may ferve the turn, ° 
pid obich, if it be too Leelee pated the Exo and powder the Orpiment, (with. 
care to avoid the noxious Duft 


Perimest. mifcarry. a a - ra preg eo 
; - that may fly upt,) and having. 

$ To prevees which, I nfually canfe the Orpte ot ntacienre; 

ment to be beaten, wrapt up in divers capers, or puc thefe cwo ingredients into the 

fome otber way fecur’d from Avolation, and from 

_ barming the veffel wherein “tis pounded, vo or three hours, or longer, 

needs be, rémembring to fhake of 


fir the mixture from time co time.- By chis means you will obtain a fome- 


what fetid Liquor, whereof by warily Decanting, or ‘by Filtrating it, the . 


Clear part muft be fever’d from che reft. : 
In the mean time take a piece of Cork, and having. lighted ie fo, that It 

is kindled chrouchout, remove ic from the fire, whiltt ‘cis yer burning, and by 

~ aquickimmerfion quench it an fair water... And having by this. means seduc . 


w:ter, let then remain there fot - 


<-> 
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Teco acoal , you tr: ¢ 2 
ing it with you tray (in cafe you ha ane 
of Gui 2 convenient uhave not etr'di ; 
ty of Guitt-water *, bri quanti- n che opetati¢ : 
. -coldéur ‘and - és bring it to whieh fer thi | 4) by gfind. 
pood black tonfiflénce of diffelvi this hfe “twill fof 
o Ink, khiat yo . a ag Gum- Arabi bi ce te mak 
~ WILL thefe thi you-may ulewith an ordir chin atte far wate ¥ 
of common * Ae are doing, you ae rhe Pen. a 
rintes its way : ints, anid (wo or i ewhac quantic re 
(which reeds he a pit of Vincea ar yy ou chink fc 
tach Mtronget th oe porpote oy sorapee a alls 
which even aly than phicom den ah Loads aad beep by the name 
th nuinduMill’a om, eid Co cheap and ex e fpcsificd, at bei 
2 [cvcdaitunt oa A Vinegat tnay be Juppofe tha fie to be procar’d » ab being 
der ‘and i ¥) and puecing the ay be abe (ene m ether Calzas ae 
any other coavedieni ve Pel a aca lea nt fpbipiestedy 
any other convent veel, et paula a ane! 
have actin y Warm: place for voc em infufe over hot E | | 
ehh i are i iaeaaieaiaatamietaaals owt, Far ewe 
weite wich t fous i prepar'd, ore ‘5 ull the liquor 
read, berwees (ify ch thing, as you eich vy of at leaft a clean P 
‘is fafer srt ‘you ptesfe) or, whi icher defire or need en, and 
Your teteet, fog Liner, whic hae i is not fear co have 
‘wich che’ Ad Wich are CO : yon write re 
alegre eee bec te fa atm 
ba will be bape ¢ ecanced zi tere your rohenpa price tafe wich 
oe etl Sp r, thac ° thers: ay : 
be feen with te by anew Pen, what 1s falpition, oe therefore the better sepetes 
on che P en, will noc ei ty L hofe vather 60 wri avord 
Lattly, wh aper When ic is dry she popes Ink, nnd frtestoly Ach with 
Experiment she would: how ithe 277 a asif t bad writ ae ages soil 
Sponge, of 2 ienen : {mall piece of ray. ites prgrl ppt A which gs 
see pi wreath'd) . ie gine d, Ee par cide aes 
pid and clear oe wich this liquot which th was made with Lime 
or oblicerate ity a over the Paper it wi i ough ie {mell ill, ite rsa 
en oy el pete one, bth wipe 
lack, fo asto be ile Ink, thouch Ank, and make all out 
This very eafily an igh perhaps in the fel Ml chac was 
Pie rh way, t0 — . plainly legible. elf fame lines, appear 
more Eal Experiment. For the Amaia Trials led m 
od “by an Inguifitive * an prapofe a 
. e°* Travetter, thac . 
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chere are more ways thanone) 1 fhall willingly learn ic, In the meantime 
the Reader may perceive, that I did not cauflefly intimate, .Thac the learned 


 Berigardus, though he would manifeft a great thing in Philofophy by this Exe 


periment, did yee eicher ndt Underftand himfelf. that part of ic he pretends 
to Teach, or has omitted one of the main Ingredients of the wacer of Orpi- 
ment he {peaksof... For I did not: find, that even. by. a long -Infufion, nor, 
by fome Dzcogtion of the Orpiment alone (wichouc che Quick-Lime) 
there pvould be produc’d a Liquor, either obvioufly fetid, or thac would 
perform fomuchas a Lefs matter, than whac chat, which he mentions, 
fhould. : And whereas he feems to commend this way (though buc between 
Lines written with common Ink) for the writing of things one. would :not 
have to be difcovergd, and tho I-have yet mec with. no body, chat having 
feen che Experiment, is not of his mind; yet I remember, that when, many 
‘years ago, I was making Trials concerning the feveral ways. of making invi- 
fible Inks,:my Conjectures led me todifcover, chat | could very readily 
bring, whac was writcen with a folution of CA¢énimm, to be.legible by che 
help of afire ; as well as I could-alfo dete& by the.fame way feveral jnvili= 
ble Inks, . which are believ'd ro require appropriated liquers to make them 
Confefs their Secrets: But I muft referve the RefleStions, and.other parti 


‘culars chat rélace to this Experitnenct, for the Treatife to which it belong'd. 


Only I'willnow add, That befides the abeve-{pecified motives to communi- 
eate what I have at prefent wrircen of ic, 1 was the rather induc’d ta dof6, 
becavfe I had mention'd, but not taught chis Expetimeng,; in the Biftory. of 
Whitene{s and. Biacknefs ; and becaufe alfo [erigardus is not. the only Authar 
of Note I have mer with, chat having made particular mention of the Expe- 
riment, has given the Curious but alame and unfacisfatory Account.of:ite- 
. oS is By * 
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| ML 7 the fame time thar thé Roya Sociery vequi= This is'poinced at in che 
red of mean: Account of what [had obferved, or 24 Page Zs a paraie 

aS ie 4 | ing Account, where 

tried, Conter hing. Gold , they recommended the mention is made of an 


; "making of Trials-about that fubject to the. Lear Yonourable Perfon, Oe 
med Dr C.Metret, who having difpatched what he tae 9 a 
tended, much earlier than T could bring in-my far- more: Kolumimons: Papers: . he 
long ago ‘prefented His th that Illuftrious Company's, and fince That, has thought 
fit to let them indeay my Trearife, by thetr being Annexed toit, and compofing a 
part of lt; and that{uch a part, asmuch might be faid of it, if after J have ine 
form'd the Reader of its having obtain'd the Thanks of a Society, that is too 
‘much accuftomed to receive ard prodace Exceilent Thirgs, to be fufpetted of va- 
duing Trifles, I could think, it needfal and proper'to give thofe “Papers any other 
Elogium. And it falling out fortunately enough; That the Doktor and I (being 
at fome Miles diftance) did‘not communicate our Defigns to ont another’; asl 
knew Nothing what he had been doing, til L heard st publickly read at Grefham 
Colledge, when far the greate(t part of my Experiments were (as i known to 
more Per‘oxs shan one) already recorded 3 So J afterwards. ferupuloufly abfiained 
- Se es | y ., from 


i 


fromi borrowing the Trials mevtioned in bis Papers, tocwrich mine, Whith for 
“bearance was tbe more enfie to me, becanfe after the firft time 1 heard thofe Papers 
read, J never defired a Copy, nor bad a Sight of them. By thw means it bap. 
peped, That befides thofe many Titles, which being handled at large inthe Hifte- 
ry, are left untouched in the following Tratt, even on thofe Occafions, where the 
Leas Doflor and 1 happento treat of the fame {nbjetts , our Trials ave but 
Very few of theta Boincideht  iupow which Jeore, Th Reader will meet with more 
Variety betwixths; than probably ke winldbkie rxbetted Find ow [uch an O¢~ 


cafion, 


Having drawn up this Advertifement abont the Dottor's Papers, us [uppofng 
them the very fame he prefented tothe Royal Society; spon 4 fight of the fot- 
lowing Sheers, (as they were fmse hours fince brought me from the Prefs) the Ad- 


ditions | there find, take it appear nbceffary to fay fomething further to the Rea- — 


der. Luft inform him then, that about the middle of this Winter, and abont the 
end of December 1664. J prefented.to the Royal Society feveral Books, con- 
taining cach of them Eighteen or Nineteen of the Twenty One Titles, whereof my 
Hiftery conpfts 3 that the Vistyoli. might have the (gta of tbe Cold 
ee - (which then-began to be fo-firong, as to keep the. Prifs from 

‘See a dct ha difpatching the reft f the Book) te examine my Experi- 
der er a- ‘ments, and add to thim, ‘ahd one of thefe being delivered 
; to the Doktor, as the likelseft Perfon to make ufe of it, tege- 
ther with du Order to the Stationer,-to let bis bave the remaining Sheets of the 
Book , as faff as they (Lould from time to time be Printed, . He had: the Catiefity, 


“4s to Enlarge fome of the thirgs he had already tried, and brought in bimfelf,, 
(as is intimated in the Bighteemh Page, ) foto make Trial of fome particulars, 


‘that | bad propofed and-performed, whrch either their Importance ( as the way of 
freezing fivme the bottom upwards, by me {uggefied, and the weight of Bodies free 


“gen and unfroxin,) of bis Opportumity invited him to make choice of ; and bas 
a: ee beam pleafed to afford thems place among bis 
(4) Among which I am fince informed, oy Experiments (a) 3 by which meant, 
tush ls tried divets, before he faw my though t coincidence of what we deliver 
wil appear to happen more frequently , thaw 
the Advertifement will make one expel ; yet te [uch Readers as do net prefer 
Variety before Certainty, thefe coincident Pafages will notin likelihood be nnas- 
ceptable: For in thofe Cafes, where the Events of or Trials are the fame, "ts 

re ao er like the Truth will be the more confir- 
: soone of the chief Vallages ot t b) « : he < ° 
Examen of Astiperiftafis is seep ae med (%) ; and in Cafes where the : wccel- 
by be epianiaat) oe He following Papers.) which contain ‘an Account ofa Trial made 
‘by the command of the Rayat Séeciety, to whom 3 fe Exames 
with a requeft, that they would be eleaied = Otder picbe ad a ae eee fos 


: C.) 

fes ave very differing, the Reader will be c.cited to make farther Trials himfe:f, 
and will be thereby enabled to judge, which Trials have been the moft carefully 
meade, and the moft warily delivered. And, though 1 think it but a Neceffary 
Profeffion for me, to {ay on this occafion, That I ams pretty Confident of my havirg 
performed my Dut y, 45 to the Hsforiea parts yet this need not binaer, but that 
wwoft of the differing jucceffes, we are {peaksrg of , may prove but Inftances of the 
Truth of whag | long fince aduonithed she Reader (sn my Preface,) /hat there 
are “meg the Experiments of Cold, divers that are liable 10 Comtingencies: Se 
that, as I would not have the Papers of this Learned Man compreiended in what 
1 fasd of the Fejsne[s of the Writers Thad met with, who treat of Cold, ina Pree 
face written, when 1 was not [uve the following Papers would not be made publick s 
fo [ hepe the ‘Reception of thefe Papers of bs Ingenious Perfon will be fuch, as 
seay invite bine te haffenthe Publication of thofe fruits of bis Lear- 

sing and Indufiry on another fubjett, which divers ef the Virtuo a Art of 
do nes spore Expect, than Dojire, to bave commsnnicated te them. aa 
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AN 


eAccount of FREEZING made in 
— December and January, 1662. 


“NiInce the bufinefs’of Freezing ts obnoxious to many various Contin- 
\ gencies, I muft neceffarily premife thefe following circumftances, That 
chefe Experimencs were madein very ‘hard weather, yec wich fome 
alcermace relaxations, the Froft continuing above fix weeks, And the place 
I chofe was in ftone-windows, expofed to the North, and North-ealt 
Winds, and fome uponthe ground. - The veffels were Glafs-canes of fe- 
veral bores, Earthen ind Pewrer,{mall Pans and Porringers, Spoons of Pew- 
cer and Silver, Glaffes of various figures, as Vials, Cylindrical, round, 
‘and {quate, Flafques, Recipients, Bolts-heads, and {ome Conical ones. 
Molt whereof by the diverficy of cheir figure, their opennefs or clofenels 
roduce various effets in freezing, as che following obfervations will fhe. 
he quantity alfoof the liquor expofed is'to be confidered ; for whac will 
fhew a fmail chin place of Ice in a fmalt parcel of fome liquors, will thei 
nose in a greater. - : 
The method I fhaff follow in delivering my Obfervations fhall be, firft 
to run over the various liquors or bodies, whether fluid or conhftenr, 
fimple or: compound, ce. ufedin chis work. Secondly, what figures 
obfervable in thofe Ices. Nada fome effects arifing thence, Fourthly, 
_ fome properti¢s and qualities. Fifthly, fome lets or helps both to freezing 
and thawing: ‘Sixchly, fome ufes of Ice. ' | 
In purfaance of’ which particulars, I had recourfe to thofe ingenious 
Oueries of Mr. Henfhaw, regiftred in your Cimelia, and then co Bartholinus 
his late Book de Nive, and to my own colleé&ted Nores f:om various 
Authors, adding whatfoever trials 1 chought meet. And in all thefe I 
‘have barely fer dows matrer of fsst, neither mentioning the Authors, nor 
their errors, “which would have been both naufeous and tedious; nor thall 
Tendeavour torender ‘a reafon of the io gaybuiva, (which a be 
a os aes igs aan a 


nnn 


: | C2) 
done without a Volume) bue fhall leave chat province to an Honourable 
_ perfon of this Society, who hath had much experience and: refleGtians on 
this fubje&. And now to my task. - 


As to my firtt head of things ufed, I hall begin with. common water, 


‘which I expofed in a triple ftace, in like quanticies, and in open Pans, vixe 
firft, cold ; fecondly, boiling hot ; thirdly, an equal mixture of both the 


former. The effect was this ; the cold was frozen inone hour, che boiling - 


hot in ¢wo hours, and the mjxg in. hour a and 4; buc wich this. difference, 


chac che cold did freee firlt 4c che top, and fides, dnd had:a large thick crutt 


before there was any fhew of Ice in che boiling hot; but the mixt and boil- 
Ing hoc began co Freez firft ac the borcom of the veffefs, and when the top 


was cold, then ic freezed there alfo, leaving betwixe che bortom and top of - 


the veffel a cavicy for the water, which in time was wholly converted co Ice, 
The fame fucceeded moft manifeftly in thefe waters powred on a fmooth 
Table, where the cold water was prefently frozen, before the boiling hor 
water could become cold at the bottom. oe 

“Water exhautted of Air in Mr. Boyl’s Engine was frozen almoft as foon as 
alike quanticy-expos’d in ah.open Pan. The Ice whereof appeared white, 
and to confift purely of bubbles. The glafs yfed was a four ounce round 
vial, and a{mali Tube one foot long half filled wich water.. ~~ : 

Fair water, wherein Arfenickhad been infufed eight moneths , congeal 
much fooner thana like quanticy of water, intaavery white lee, - , 

Solutions of all the forts of Vitriols freezed fooner in Pans and Tubes, 
than water, or any other folurion of the other Salts by much, though chac 
of Alume came very little fhort of i. The Ice kept both colour and cafte 
‘upon the leafttouchefthetongue,inall oftchem. = 

A folution of Alume did freez-inco an ice-whiter than milk, dnd fluck fo 
clofe to the fides of the Pan, that it could hardly be feparaced from it: this 
was the firmeft ice offered tomein all my trials ; next to which in both 
thefe qualities were the Vitriols, efpecially. che Reman... - : 


Sandever quickly freezeth’, Frs¢ fooner than it, and Kelp chan chem both, 


all of them inco.lumps very white, afid confequently not diaphanous.. 
Sal Armeniac (hewed fome variety in paint of time ;. fezin the {ame pans 
quantity, and place wich che other falted waters ‘cwould for the moft part 


freez long after the former, though once ic did freez before. chem. 


Common falr two drachms diffolved in four ounces of common warer (for 


chat proportion J obferved in all my folutions) did in 30. hours {pace in the 
hardeft feafon turn to pretty hard and white ice, whereas the former foluti- 
ons became fo in evo or three hours at the moft. - | i. . 
A. Veer-glafs was filled wich ftinking Sea-water full of Sale, wich 
, | wit 


ae 


| (3) | 
Within 26. hours acquired at the top a place of Ice of the thicknefs of an * 
a Crown-piece, with few bubbles in ir. This cafted fale and Rinking as - 
before, but being diffolved ac the fire, or thaw'd of its felf, th: finkin 
tafte was gone, bur che falcifh continued. The refidue in the glats 
within four days (the feafon continuing ) ‘and Plates caken off (once ia 
cwericy four hours) was frozen chrouchour, but thas at the borcom of the 
glafs feem'd to havea much brisker cafte than chat ar the top, neither was 
it fo firm and friable as thar. I cried anothér Beer-glafs with the fame wan 
cet, which froze moft part of ic, but che feafon continued nor fo conftandy 
{harp $0 long rogether, as. in the former Experiment, and therefore I 
could coacludemothing there from. Byc in (mall broad earchen Pans fer in 
Ice, in 36, hours che fame water becameice throtighout, and wich the ad- 
dicion of a parcel of ce or {now much fooner. 

Some water was impregnated with as much Bay-fale, fome wich as mach 
Salt-petse, fome with as much Sal Armveniac as the water was capable te 
receive, end neithes of chefe did congeal with the higheft degree of cold, 


contiriued fix days cbgetherns > - 


A folution of fale of Tartar foon converted into ice, but in much longer 
tine than common water. I obferved that ic began co freez ina Tube ac 
the top, boccom, and fides firft, leaving che liquor in rhe middle unfrozen, 
whereas other folutions ad fiquots congealed uniformly, by defcending, 
or afcending, or both ac che fame time, from fide to fide through the mid. 
die. Of this I made bue one Trial. 

Salc-Petre required 28. hours in a very cold feafon, and in chat timte be. 
came inthe open Pan a moft pure white ice perfectly like Sal Pranelle, 
which an Apothecary miftook ic for. This ice thrown into the fire (afcer the 
aqueous humidity was evaporated) did fparkle as chat falc ufeth to do. A 
Rrong Lixivines made hereof with an addition of Copperas or Alume fingly, 
or mixt, fer in {now and falc, or {now alone, was frozen in one sight. — 

Sal Gens alone of all che falts, though fnov and ice were mixed 
With it in. gréaz proportion, and cthoueh che Pan was fer in {ale and 
{acw, .could noc all that. cime be brought co congelation ; an odd Ex- 
periment. Phlegmyof Vitriol did freéz fooner than the folutions before 

Oyk of Vitriel begins congelation (or coveulation rather) nesr as 
foori ag fair water. Apretty large Tube wis fill’d 2 full wich this Oyl, 


and. about 3 thereof was frozen , the reft remaining at the bortom uncone 


geal'd. This Tube was broken inthe prefence, and by the command of 
this Honourable Society, the coagulated part whereof was talted by ‘ma- 
ny then prefenc, andconcluded by 7 thofe, that ic. was a flroag sae 

a t 2 lace 


(4) 


Tate tate, This coagulated part was of a paler colour than the other, and: 


both chefe mixed and powred into a vial-glafs heared ic fo hot, that none: -. 


there could holdic. ‘This coagulated part: keptfo in. the Aira week after 
all my other liquors had been thaw’d, and would in. probability have ‘conti- 
nued fo much longer had not the a been broken, 1 expofed -another. lef- 
fer Tube wich the fame oyl, which became frozen throughdut, and required. 
very much relaxation in the air to return toits former fluidity. -_ 

I had fer a markon thefe Tubes (as on all the reft, to obferve their feve- 


ral rifings) and the oy! of Vitrieé, when coagulated , funk more than half an: 


inch below it, and being diffolved ac the fire recurned co its: firft fation, ‘as. 


you alfofaw. . And this ga:rbdvpp is peculiar ca chis oy! ‘alone, all. other li- | 


quors rifing higher chan the matk.._ aes 3 | 
I now come to my ftronger liquors of Beer, Ale, and Wines.. ° 


a corre 


I expofed at che fame time a flask of {mall Beer, and another’ of ftrong | 


Ale, the former whereof was frozen chroughout in 3g. hours, -buc. three: 


poe of che Ale continued. unfrozen after. fix days. continuance of ‘very: — 


ard weather. And the air then difpofed ro thawing,: 1 broke che. Flask, 
and wich the unfrozen liquor. made an excelente mornings ‘draughe ac four 
inthe morning. This Ale in colour, ftrength, and quicknefs feemed to me 
and che other chree cafters chat face up with me, much berter than. whew: 
*cwas firft put into the flask, and by, comparing. ic with fome other: in” rhe 
houfe of che fame barrel, we plainly. found. che fatd difference. Afver- this: 
Irook the icy part of the Ale, and chawed it:ata fire, which. was in all. a: 
pint of liquor (though the flagon contained three pints of liquor., was fill’d 
with chat ice) very pale, and of a quick and aljfh cafte, very much refembling 
chat drink « hich the Brewers call blew Fohs, . This ice was not ‘fo firm as: 
chat of wacer, but fullerof bubbles. 2 a. ee oe 
I affayed the fame a fecond time, but could not::by reafon of the chang- 
ablenefs of che Weather atrain fo great @ thicknefs of-ice as in the former. 
And in this alfo I found the fame changes as before. © a 
A Beer-glafs of Hudl-Ale in twenty four hours oontragted a cru(t of ice 
as thick as an 3 Crewn, and proceeding as-in Sea- falc: water, the. eernd dye. 
were the fame, all the Leming caken off, appeared of the fame colour and 
tafte, and the loweft ice was the moft tender. Ancther glafs of the fame 
Ale expofed did not freez throughout (no cruft -béing' taken off) in five 
_ days, Wien my own Ale did ina like gtafs, both being {ér out together: Now 


the cafte and colour appeared the fame, or at leaft had no. fenfible‘difference,. 
when they had been thawed of chemfelves, and when fist expofed, «Fall. 


Ale hath a brackifh rate. 


Clarer very {trong <xpofed in a Spoon, in chiscy five hours hard Freezing .be-. 


came 


Cs) 
eame an ice all of it, ic was foft, kept its former colour and tafte, foon dif- 
covering to ehe congue of one who knew not whence it was, its nature, qua- 
licy, and kind. 

Canary at the fame time in a Spoon expofed, in 38. hours acquired on its 
furface an exceeding thin plate of ice, as thin as the finelt paper, and pro- 
ceeded no farther in four days following. a 

Neither Clarec nor Canary would fhew the feaft fign of congelation in 
Tubes, much lefs in Bottles. | : 

Two opnces of the beft {piric of Wine expofed in an earthen Pan did 
all evaporate in lefs than twelve hours, bur the fame quantity of Brandee lefe 
near are of infipid ice without any tafte of the fpirit, which caft in. 
to the fire flamed not at all, 1 could diftern no bubbles in this phlegma- - 
tick ice, bue having interpofed ic betwixt mine eye and a candle, ic manife- 
fted many bubbles by its fhadows. Qsare, whether chis may not turn to 
profit in colder countries in reAifying fpirits of Wine. — 

We now come to coniiflent Bedics, and fhall begin with Animals, and 
their parts. = oe | 
' Two eyes, the one of an Oxe, the other of a Sheep, in one night were 
both totally frozen ; the three humors were very hard, not feparable one 
from another, neither of chem diaphanous, as naturally chey are; and 
the Chryftalline was as white as chat of a Whitings boil’d. The Tunicles, 
Fat, and Mufcles were alfo frozen, as appeared by their ftifnefs, and by put- 
ting shen into cold water. The ice of the wateri(h and glafly humors feeme 
ed to be made of flakes. | Ps 

A pint of Sheeps blood did freez at the cop; and all the fides of the 
difhr wherein “twas puc, and was nothing elfe but the feram of the blood. 
This ice being feparated from the: blood, and thaw’d at the fire, and 
then again expofed, congealed into a feeming membranous fubltance , and 
was taken for fuch by fome that faw-it, and fo continued in a warm feafon, 
and appeared inall refpe&sa membrane. Tais alfo was feen and regifired 
in che Journal, The blood remaining gave me no fiens that froft had ta- 
ken ir. . | or x , : | 
I diffeSted a Dog and a Cat, ‘having lain dead in the open air, and found 
theirentrails , nay the very heart ftiff, and fome little ice in the Ventricles _ 
of their hearts, and their Vena Cava. | 

Milk foon freezeth into mo white flakes of ice, retaining che proper. 
tafte of Milk: thefe flakes are fofc, and manifeft not many bubbles, 

Several Egos were éxpofed , and both yolk and white in one night 
were hard frozen. They require a longer time to freez than Apples do. 
The beft way to thaw chem borh, is to lay chem on Newca/tle coal, at a 

| . | cep 


deep Cellar. Whether Eggs once frozen will produce Chicken or no, 
I cannot fay, but have been told by good Houfe-wives they will. Some 
affirm that Eggs and Apples put into water, the ice will be chawed wichin 
them, and the ice appear on.the fhell and skin. Tis crue, if you hold ei- 
ber of them near che furface of the water, they will foon gather a very 
chick cruft upon their outfides, but if you then break the one, or cutthe 
other, you fhall fee them full of ice, and the Eggs then poched mill cafte. 
verycough. Sothat this ice feems to be gathered from without, and not 
£0 come from within. And befides ificdtd fo, they muft needs lofe cheir 
weight, the contrary whereof will anon appear. Bue for the more 
furety } proceeded to this farther experiment. I immerfed in my Ci-' 
tern an Egg, and an Apple, two feot deep into water, and there fufpend= 
ed them with ftrings tied abour them, to keep chem from finktng for the 
{pace of cwenty four hours, and chentook them out, and opened them. I 
could never obferve im that time, though I often locked at them, any ice on- 
their outfides, and the one being broken, and the other cut, were found both 
-of them full wichin of ice. 7 oa 
The next order fhall be Vegetables, and of chem a few inftances, 
efpecially of chofe which are of a biting or fowr tafte. Now for the 
firtt I employed the roots of Herfe-raddifh and Onions, ( for other e- 


dible Roors and Plants every one knows will freez} which fhewed che ° 


froft had caken them by cheircafle, and ice was found: betwixt each af the 


skins of che Onions retaining the tafte of che root ; yet Fhave obferved Beer, - 


Wherein Horfeeraddifh and Garden-Scurvigrafs have been infufed, wilt 
mot freez fo foon asother itronger Peer wichout them. | 


Oranges and Limons frozen have a tough and hard rind, their icy juices 
fofe much of their genuine talle ; they were both frozen hard in cwenry fix 


hours, ora licele more, having a thick rinde. They, as other fruits, when 


thawed, foon become rotten , and therefore the Fruicerers keep them 
under ground in low Cellars, ana cover them with ftraw, as they do their 
Apples. oo | | .. : 

Which did, expofed in one night , freez throughout. If you cut one of 
them through the middle, *cwill have on both the plains a moft pure chin 


ice, hardly difcernable by che eye, but eafily by the couch, or by fcraping 


at off with a knife. The cores of ehefe Apples foor turn brown, and begin 

their corruption there. | 
Oyl expofed did acquire the confiftency of burcer_ melted, and cool’d a 

gain; bucin Caves and Gellars I could never fee ic more than candy. 


_ Strong Whice-wine Vinegar did all foon freez in a Tube, and without any. 


-spparenc bubbles, 
‘And 
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And to conclude, without mentioning Nurs, Bread, Butter, Cheefes 
' Soap, acd many other things which came under my trial, tis moft certain, 
thac whatfoever bath any waterifh humidicy in it, is capable of congelation : 
What are nor, you have inthe next Paragraph. : 

Having now done wich what will freez, | thall briefly recount fome things 
- whereon the Co'd hatch no {uch effect. 7 : 

We mentioned before {piric of Wine, add to it fuch ftrong waters as 
are made of ic, viz. Aqua Marie, Celeflis, &c. and Canary Wines in 
larger veffels. Secondly, the {trong Lees of Soap-boylers , and others 
made of other Salts, co which refer the f{pirics extracted from fale; Vitriol, 
Sale. Petre, equa fortis, and {pirit of Su/phwr, which latt precipitated to | 
the borcom of the Tube a fmall quanticy of powder, very like in colour 
to Sslpbur vivum , which being feparated from che fpirit (for nothing of 
thas evaporated) cracked between my ceéth, and talled like Brimftone, 
and being put into water, made it as white as Lac Swlpbsris doth, but 
*twould not flame, perhaps becaufe too much of its ftrong acid fpiric was 
mixed withic. Spirit of Soot afforded alfo a precipication or fediment (the 
{pitic not congealing) at che bottom of the Tube of a yellowifh colour, 

jut much bitcerer than the fpiric it felf, and inflammable alfo. 

— Buc hera tis to be oblerved » thac che faid {pirits chac would not freez a= - 
Jone, yet with,che mixture of abour 12. parts of water, or lefs of ice, at 
{naw, did freez rhroughout ; except the {piries of Sale , of Nicre, and .4- 
qua fortis, which would not freez with chofe quantities of water, ice, and 
{fnow. I intended to have cried them wich a greater quantity of che {aid . 
ingrediencs, buc che weather failed me. . . 

Whether che fale-water freez in the Sea, I cannot experimentally deter- 
mine 5 but J fhall add what was cold me by one shat faid he had diffolved 
ice in the Northern Seas, and found it very falc. 

The niext propofed was the figure of liquors frozen ; wherein I fhall 
obferve in general, chat moft of che liquors differed from one another in 
their figures, and being permitted to freez, and chaw often, they fill re- 
turned to. the fame ures moft whereof were branched. Alume 
appeared in lumps, Salt-pecre, Tartar, Milk, Ale, Wine, and Sal Ar- 
moniac iis Phices, and other liquors mentioned to freez. into a very fofe 
}ce, feeming to be made up of fimall globals adhering each co other. Fair 
_ water, Kelp, and the Frics refembled an Oaken leaf, the leaffy parts being 
caken away, and thefibres only remaining, the saterfiitia being fill’d up 
with {mootherice. The middle rib (1f1 may fo fay ) as in plants was 
much digger than the lateral ones, all which {eemed but different fiirie, 
whofe points extended cowards the outfide of che veffel containing the 

water 
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water, and made acute angles wich rhe middle rib towards the leffer end of 
~ the faid leaf. . fa er 

‘Concerning the figures of frozen Urine I fhall fay nothing, che accurate 
defcription of curious Mr. Hook, having fo fully and truly performed -chat 
parc of my task. | | oe 

Now astothe famous Expeziment of Quercetan, and affirmed by many 
other Chimifts, 1 made Experiments in thefe following Vegecables ; Rofe- 
mary, Rue, Seurvigrafs, Mints, and Plancane, wherein I thus proceed- 
ed: -I mixed with ; a pint of cheir diflilled waters 4 or 4 of an ounce of 


their ovn Salts; che Rofemary and Rue tere calcined, and their Salts . 


extracted with their own waters, and then’ were added to their Salts their 
own diftill’d waters in the above mentioned proportions. The glafles 


wherein the Rue and Plantane were put, being feal’d with Hermes feal, and 
the other olafles left open: The effect was, thac neither of them fhew- | 


ed the leaft refemblance of che plants, from which they were excreted, nei- 
ther figure, nor fhew of roors, {talks, branches, nor leaves, ( buc only a 
lump Or heap of {mall globs/: ) much lefs of flour or feed.. Befices the 
Kelp frozen hath many fibres , which is made the moft of it of Alga Marina, 
whofe leaf is long and fmooth without fibresinic. This oné thing T' can 
not pretermic, chat che (cenced wacers feemed ‘upon their thawing to have 
acquired, and advanced much in. their {cents , and <{pecially the Rofe- 
mary, tvhofe falc hath no fmell, and its water but little; yeechawed, they 
{melcas ftrong almoft as-frefh leaves rubb’d and fmeleto. * _ 
A large Reciptent was fill’d wich water, which being frozen through- 
out, and the upper cruft of the ice broken, there appeared in the middle 
ofica mulcicude of chin lemsine of ice, fome more, fome lefs wide, from 
which proceeded ffivi4,.or teeth pointing inwards, and fet at pretcy 
equal diftances, fo thac the /amine and ffirie refembled very much fo 
Many combs aa in no order, fome lying dire&tly, others obliquely, 
none cranfverfly, having intervals becwixe each of chem; betwixt fome 
of them I could put my ‘finger withouc breaking the points of the Sirie : 
thefe combs were placed round about a cavicy in the middle of the Receiver, 

fufficient to receive tivo of my fingers. Be : ae 
Ina flask filled competently with water, when twas frozen there ap. 
pezred throughour the ice infinite filver-colour’d bubbles, very like unto 
tailed niil-fhot of feveralfizes, the largeft about 4 of aninch long , where 
thickett, of che bienefs of a greac pins-head, others much’ lefs in alfi di- 
mentions. The po:nts of then. aff looked outwards,- and che. bicger 
part imvards cowards the Centre, where alfo were the largeft, “For 
-pnere they would eafily admic a little pin into all their Cavity, Without the 
leatt 
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leaft refiftance. The figures of them were pretty regular, firit, a {mall - 
thread, and chen ahead as big as a ftiot, and thence gradually ended ina 
poinc. dome of thefe were (treight, moft a lictle crooked. There was 2 
cavicy@ the cenrre of chis ice filled wich unfrozen water, from which I 
could find multitudes of cavities of bubbles, not fully formed. And in 
the more folid parts of the ice cut, you may difcern'them by a black fpot. 
where the hole enters into the cavity, All che fame Phenomena appeared in - 
a feconderial, bur thac the bubbles were fhorter and larger, and not fo 
fharp pointed. The ‘like 1 alfoobferved ina Conical otals feal’d up. 
~ The next ching robe treated of, is the effccts of freezing, viz. the ex- 
fanfion of ‘liquers frozen, and confequently thereunto che breaking of 
bodies: wherein they areinclofed. All the liquors cited did fent.bly in- 
glafs Tubes rife beyond my mark, before the liquo:s could fenfibly be dif- 
cerned to freez , and afcer rofe fomewhat higher with freezing, The 
height of the rifing I'fhallhere fet of afew Experiments, inftead of many 
made (having croubled-your patience too Jongin the former Paragraphs ) 
in feveral proceffes. Vinegar. and Urine rofe abous half an inch, and 
Lees made wich Salts of Rofemary, Kelp, che Frits, abeut 4 ofaninch. So- 
lutions of Alume and Copperas fomewhat Iefs, and in g-neral the fae 
line liquors lefs chan water, which rofe a full inch, and: fall: Beer in a 
very narrow Tube four tnches; but water in che {mall capillary Tubes 
could not be perceived, either to expand ic felf, and certainly noc ro 
freez ac all, Oyl of Vitriol alone (as hath been faid) finks below rhe mark. 
Hor water put incoa Tube, firft finketh cill tis cold, and chen rifech before 
ic freez. : oe 

Open. mouth’d glaffes, fuch as Beer-glafles, Ge. fill’d wich ‘warer 
up tothe brim, when frozen, the ice will manifeftly rife above the fuper- 
ficicies, and make a folid Triangle there. Buc nirrow-necked glaffes 
more plainly fhew this rifing, Ina flask filled wich water four inches be- 
low rhe mouth, theice rofe above che mouth, and hung two inches with- 
oucic. And once ina Bolt-head cheice rofe five inches above the water- - 
mark. And here 1 fhall briefly add cwo things, firft, chac tf glaffes be 
fill’d about ¢ full, they feldom break, - but if moe, they will for the molt 
pare break, Secondly, chat round figured or Spherical glaffes for the 
moft part break in an uniform manner. I fill’d a Bolt-head full-to the 
neck, and flopcicat thetop, which was 12.inches diftane from the body, 
with a piece of melted candle. The ice rofe above three inches in che 
neck, and the glafs broke in the thinneft pare of the body, from the poine. 
of breaking, as from:a pole, the cracks run as fo many fmeridians, bur un. 
. equally diftant each from other, and confequently concurred not in an op- 
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‘pofite pole on the other fide, befides there was great difference in the 
length of thofe cracks, none whereof went round the gla{s. In a flask 
thus crackt, in many places che cracks were very. in oa in all the places, 
for fome of them ran from their centers upwatds, others downwards, fome 


fomewhac parallel; buc mot obliquely, and fev of them were con(iderabl 


ftraight. Glafs-bortles , and efpecially Stone-Jugs, keep very little, an 
the lait no method in their breaking ; the fame alfo befals fquare plafies: 
woods follow their grain, and metals no order at all. 7 a 
And now I come to fome remarks proceeding (as I faid) from this exe 
panfion, viz, the breaking of the veffels, or force of freezing, Wherein 


alfo you may cake notice of that qualicy of cold, mentioned by the Poet, per 


astrabilefrigus, piercing where light comes note Bea} 

Two Oval Foxes, the one of Box, the other of Maple (both firm 
woods) containing each above two ounces of water, were fill'd full, and 
with {crews clofed very fat, both thefe Boxes were rended from the bot- 
tom:to the cop io-one night, with gaps big enough to receive a barley-corn 
incothem ; thefe woods ftretch but little, and therefore break more furely, 
and with larger rents than fofter woods will do. nie case | 

Secondly, a Pepper-box of Latin made of Iron, covered with. Tin, had 
the-neck broken off, and holes made in the cop near the neck 5 and the bot- 
se "cwas foulder’d, was fo diffevered, that water would eafily run 
out there, | 


L eaden Pipes laid above ground were broken in many places. One L 
and another in my Cellar fix — 


faw twenty yards lone broken in (even places, lar fi 
yards long, broken in two places... 1 faw likewife in many places of this 
City Leaden Piges, ctove a foot deep under ground, broken. in feveral 
parts. _ — 

Cocks of Cifterns, and other Brafs Cocks, and alfo.che barrels in Pumps 
made of Brafs or Lead, ufually break wich the froft. | | 


I expofeda Copper Box of a Pear fathion, which did bear. three feveral ; 


freezines, by reafon of the great excenhbiliry of that metal, buc at the fourth. 
effay ic cracke all along one fide of it, almoft to che Screw. - | _ 
Next I crieda ( ylindrical Silver-Ink-horn, bue rhacdid bear five Trials, 
and therein I could perceive neither crack, nor dilatation of ‘its {uperh- 
cies, lintended.co have tried it ina {mall bottke, bur the weather fail’d 
me. 1 expofedalfo.a round filver ball of che bignefs of alarge Nut; the Site. 
ver became very fenfibly excended toa larger {uperficies, but did not. fuffer 
any folucion of 13 continuicy. | | fo oe 
Tobacco-pipes, and all Earchen-ware, taking any froft in their-dryings 
(before they are burnt,) become very brircle, and.being put into a — 
| se 
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fire, will certainly break inte man pieces, Tiles ofhoufes, and hard flones 
in buildings, fcale and break off upon thawing ; and chence ‘tis char che 
Northern hides of Stone-buildings firft decay, and moulder away, as ‘cis motk 
manifett in ancient magnificent ftructures. 

Alabafter and Marble having any chinks in them, frequently break with 
froft ; and the Scatuaries tell me, they never faw any folid Marble break: 
as for Flints, Paving-flones, precious Scones, and fuch as will receive a po- 
lith, che Bicumens, as Amber, Kennel-coal, ore. I could never fee any ef. 
£e& on them. | 

The next effect Chall be chac of Adhefion, concerning which take the follow- 
ing Experiments. | | 

~"A fmooth piece of Ice was laid on a (mooth Table, and common Sale - 
chrowed upon ic ; the effect was, thac the ice flack fo firmly toic, chat ic 
could not be fevered from the Table, withouc breaking the ice into many 
Cmall pieces: and ‘twill continue in chis clofe.cohefion, ‘ill the fale hach 
corroded through the ice to the very table, ( making many holes inche ice) 
and hath melted it tothe very bottom, But if you lay falc firft uponic, then 
the ice ftickerh nor, but thaweth. Thefe following falts applied (as before 
common falc was) caufe adhefion to the cable, but not fo firm asic, viz: Kelp, 
Sandever, Sal Indus, Gem. Prunella, and eArmoniac, and Pot-athes, but nec 
Alume, or Vttriel.. | | os 

The next experiment of Adhefion was this s I held a Nail becwaxe my 
lips in che open air a very little {pace, which fuck fo firmly co them, thac I 
coufd not pull ic thence without difficulty and pain. 

Another effe&t is concentration of fpitics atd colours. Concerning the 
former, you have already as much as L know, efpecially in‘che Paragraph 
of freezing Beer and Ale. Concerning che later, rake thefe follp ving 
Trials. Cochinele was boiled in water to avery high -tin&ure, and 
frozen, and co twice four ounces of rhisdecoftion , was added in one glafs 
alittle Cpoonful of fpiric of Wines and.in another-as much Sea falt-wa- 
ter: All chefe were frozen throughout, and every part of this ice feent- 
ed to me of an equal colour, though che edges, asthinner and nearer the 
light appeared of a brighter colour (as chey do unfrozen) but che olafies 
being broken, fhewed no di{cernable difference in any of them, neith:r as 
to colour nor tate. The like trials were made with Maddes weed and 
Indico, and the fuccefs was the fame. 

Secondly , Texpofed a pint Porringer full of che decoction of Soot, 
which (the air relaxing) did only freez an inch thick , this continued 
above a week confiftenc (in a thawing feafon ) and very folid, Some 


that (aw ic judged ic to be brown Sugar Candy, the.cafte whereof was 
| Vv 2 pear 
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near, if not altogether as ftrong as che uncongealed liquor remaining at the 
botcom, Andinanother Trial, when the whole was frozen, no concentra- 
rion w3s (een, . But though it was not my hap to find this effe&, my Trials 
having been mide in Vials, {quare, Cylindrical or round, yet Mr. Heok_, a 
worthy Fellowof chis Society, happily lighted on it, as you niay perceive 

by his relacion, and Schemes of his Glaffes hereunto annexed. ; 
-+ Some affizrm, as .an effeS of freezing, an addition of weight made in 
shedodies froz:n; buc this Affirmation anfwers noc my Trials.. For in 
four Eegs, and four Apples fully frozen, I found che weight of chem che 
fame when frozen, and chuved, as they had before they were expofeds 
each of the Eggs aad Apples being weizhed in this triple fate both feve- 
rally and joyncly, wich che particular weights. I fhall not trouble you. 
Befides, that freezing adds noweight, “tis apparent in fealed Glaffes, from 
whence nothing can expire, end by exact: ponderation of chem, I could 
“not perceive any the lea(t difference in weight in the faid: triple tate, This 
I cried feveral crimes with as. much exa&nefs as poffibly. 1.could, and ftill 

found the fame event. Sy 
Another property of freezing is to resder mamy bodies more friable and 
.brittle, as moft woods, as alfo Iron and Steel, as every one knowerh chat 
hath ufed Crosbows in frofty feafons, and folikewife the bones of Animals; 
and ‘tis commonly cbferved by Chirurgions , chat more men break their 
lecs and arms in {uch feaféns, than-at eny other time of the year, efpecially 
{uch who have been tainted with the Lwes Venerea, as Hildanus Somewhere 
mores, ~ , . : | - = 
__- I thal now conclude the effects of freezing, by ranging them into good 
aud bad. “The good, are the long preferving bodies moft fubje@& to pu- 
crifa&ion, -healchinefs, and confirming the tone of all Animals, and thick- 
Ming che hairs and furs of-fuch as have them, fatten fome. Befides,it exceed- 
ingly clears the A‘r, and other bodies, as ’tis manifeft by the ftinking Sea~ 
filt-water before mentioned, as alfo by this that follows: namely, 1 took 
fix of che molt muy Srone-botcles 1 could procure, and competently fill’d 
then wich water, whitch after freezing and thawing again, - becamé as 

{.veer as ever they were before. _ 

Bad effe&s, are the killing and deftroying Animals, and Vegetables by 
congealing and topping their vital and nourifhing juices, rendring them 
. totally immoveable, ’Tis obfervable, that in Greesland, 2nd Nova Zembla, 
nothing but Grafs grows ; as alfo whit was told me by Dy. Collins, che pre- 
~ Sent Phyfician of the Emperourof X«/fia, thac no thorny Plane nor’ Thiftles 
pron in chit Country. And chis prefent year molt of the Rofemary and Sage 
about London was woolly deftroyed, befides moft of the more cender Plants. 
My 
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My fourth propofal was the Properties and Qualities of Ice, fome 
whereof my cask ingageth me to enumerate oncly , fuch are irs flipperinefs, 
{moothnefs, hardneis, whereby and by irs bulk and motion it breaks down 
bitdges, cre, ics firmne(s and f{trength to bear carriages, and burdens; its 
diaphaneicy,. which 1s much lefs chan che liquor of which itis made. For I 
could never difcern any objet, though buc confufedly , a foor beyond 
the cleareft piece.of ice, by reafon of the many bubbles and luminous parts 
withinic, Which bubbles fhew only fhadows, bur che ice its felf inter- 
pofed betwixt your eye and acandle, appears in. many round circles, from 
which proceed many rays of light, four or five, or more, in the form of a 
Star of about a 4 of aninch in diameter, which fo glafe your cye:, you can 
{carcely fee any ching but bright light and fhadow. 

AS for ics penetration .and chicknefs fomething hath been faid above, 
to which I thall adde, thac I have feen the Thames ice of the thicknefs of 
eight inches, or more, near the middle of the River, and on che fides much 
more, And in Garden.walks the Earth frozen neir two foot deep, 
whereas on che other fides of the fame Walks, onaricher mould, the f:oft 
did not reach much above one foot and4, and Pipes of Lead have been 
broken above afoot under the furface of the ground. I fhall not men- 
tion the hyge mauarains of ice found in che moft Northerly Seas, buc pro- 
ceed to its weight. - e ee | a | 

’Tis generally known, that ice fwims upon the water. But I have 
feen Stiow balls, moiltned only with water, and chen compreffed with a 
ftrong force, and afterwards frozen, to fink: befides the congealed oyl of 
Vitriol defcends in warer, and common ice is frequently obferved under 
waters; wherher the folutions of {alts frozen will fink, was by me forgore 
ten coobferve, and whether coagulated oy! will fink in unfrozen, as Bar- 
tholine affirms, Some affirm that Snow-balls hard preffed, without addition 
of water, will fink, but experience teacheth me the contrary. 

As for its cactile qualities , every one knows’tis colder than water, which 
you may increafe by adding Salt uncoit, or rather Snow: 

Smell ic hach none, bucic binds upchatqulicy in all, buc moft fpiricue 
ous bodies, which it alfo in fone degrees refra&s in them. are. 

Lafily, ice yields both reflestion end refraStion, ‘whereof I fhall fpeak ~ 
When lI cone coitsufes. | : 

My fifth head was lercs and helps in freezing, “which I fhall briefly di 
patch. Toole befides the North and North-ealt winds, the abfence of the 
Sun, and the highe(t parcs of houfes or mountains, are the mixture: of 
Snow and Sale (than which there's nothing more painfully and infuffer- 
ably cold to my feeling) as’ is apparent by the trick of aes il 
, now 
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Snow and Salt by the fire fide, as alfo by che ingenious way of making cups 
of Ice, invented by an incomparable perfon. a 

Add hereunto, cthac water falling or thrown upon ice or {now , foon 
becomes congealed. A mixture alfo of ice beaten into powder, and mix. 
-ed wich common Sea-fale ( which is beft) or with Kelp, Alume, Vicri- 
ol or Nicre. And here nore, chat veffels fill’d with water, and fet up 
onthefe mixtures, begin their freezing ac che bottom of che liquor, and 
confequently are not fo fubje&t to be broken, as thofe are which are nor 
fecinthefe mixtures, and chac the water rifeth higher with, than with- 
outthem. J find alfo, that oyl of Vitriol alone, mixed with {now ot ice, 
have the fame effe&, chough not fo ful. | 

One affirms, chat Sale-petre difolved in water, and put Into a Bole. 
head, and long agicated, not only cools the hand exceedingly (which is 
verytrue) buc alfo converts ic to ice, yea, in the very Summer month, 
which anfiwereth not my trial,” though kepe a whole hour in that agitation 
in the hardeft feafon. : 

This following Experrment alfol add, propofed tome. _ | 

Tfili'd a Bole head, containing a quart of water, and fet ic in an Iron 
pan, furrounding ic on every fide with fnow, which covered alfo: parc 
of the neck, and chen fet the Kertle over the fire, and took now and then 
the Bolt-head from the fire, whilft the fnow was thawing , but not the 
leaft Gon of freezing appeared in the water put into the Bolt- head. 

As forthe helps of thawing, cake chis Experimenc. I fecin the fame 
Cellar three pans full of ice, oneon New.caStle coal, a fecond-on fand, a 
third on the earthen floor; they thawed in the fame order they are menti- 
oned, which was thrice repeated , and once that placed on the coal did 
thaw, when che other continued cheir ice. - Seal’d Glaffes feem neia 
ther to promote or hinder this a& of freezing. The fame fuccefs I had with 
‘Eggs and Apples in my Cellar. . 

‘The lat thing I fhall fpeak ro is che ufe of Ice. You may therewith 
make a Siphon, being f:fhioned amd applied as ufually Siphons are, and 
this will happen, whether you make ic one continued piece of ice, or two 
contiguous ores, for in both the wacer will run exceeding faft, and this Si- 
phon foon empties all the water our. 

A fecond ule is for refraétion, whereof Mr. Hook hath given you al- 
ready a learned demonftration. And I having formed fome ice in- 
to various figures, like moft of thofe mentioned by the Dioptrick writers, 
the peasbuwe were the very fame asin the like figured olaffes; buc ‘how 
Des Cartes made Dioptrick glaffes of ic | know nor, efpectally to make ufe 
ofcthsm. And laftly, you may make afpecafwm of is, efpecially if a eer of 

lacked 
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blacked paper be placed behind ie, and if you hold a candle aca conveni- 

ent diftance, there will appear very many /pecu/ums to your eye, accord. 

Ing co the number of che bubbles contained in the ice. But I could not 

obferve any heat proceed fromice, though cuc in che crue figure for burn- 

ing: slafles, and expofed in naked ice, bur frozen in fpherical glaffes ‘cwill 
aC a LLCCICe . 


T fhall here fubjoyn fome Propofitions of learned Bartholinws, taken 
= bis Book De Nive, being near to the former Argument, who af- 

rms | 

1. That the more fubtile diftilled fpirics gain a clear fplendor and clezane- 
cy.from {nov placed about them. 

2. Thacche rays trom {nov newly fallen gliccer, and excel in a kind 
of fplendor, wherewith the eyes are dazled, Borh thefe are true, and have 
bus ont commeen aufe, Viz. the multitude of refizllions caufed by the irfinite glow 
buli, whereof every flake of [now confifts. 

_- 3. That he faw Cabbage growing in his Garden, putrifie on chit pare, 
which was above the Snow. 7é certain, that Froft alone, with or withons 
Suew, hath this effett ou Cabbage , being of the tribe of Succulent Plants, and L 
ebferved, that this year 1644. onr great Houfeleck, or Anerican Aloes (nfw- 
aly kung up in boufes) kept sn an upper rooms,vas totally deftroy'd by the cold. And 
thas Apples willret, ! bave faid before, and Houfewives to prevent the rotting of 
Ontons, commonly bang them #p in their Kitchins, or keep them in Ovens, or 
fome clofe place, And thia prefent year 1662.1 fawat Mr, Boxes, the eminent 
Drugeift's houfe, abundance of Squils or Sea-Omsons quite rotten, they were laid © 
wet in.dn aban, but clofe Garret. : | 

4. When Sno.v meltsby che Sun’s heat, copious vapours from the Earth 
clouded the Sun. He (ould rather kave fad, vapours fren the melted Snow ; 
and tig wo wonder that vapours cloud the Sun, : 

s+ Snov melts and falls off from Ivy. I have obferved all the forts of 
Ivies , and Ever-greens with ws, and fome biting Plants too, but find in them 
aH she contrary to what is here aBerted, Nay, 20 difference hath been obferved 
even in boar frofis, which fall equally, and continues on all forts of Plants. 

6. He excludes not a fmall portion of Earth from Snow, though pure, 
which, faich he, is manifelt fron Ditillation, This Experiment I have 
found trae by Evaporation, which is tantawsount to Diffillation ; and indeed all 
weelted {now leaves an carthy and foul fetling behind it, | | 

a. Vilcofity wich foftnefs is greirer in new, than in ald Snov, and 
therefore ‘:is brought into a mals, Vifcofity ip it I underftand not, its foft- 
nes indeed te manifef} too, by the tracks of beafts, which appear more fair ,the [now 


nog 
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not rifing on the fides of the impreffion made by their feet (as it doth in old) ‘but 

retains their perfell charatler, — oe _ 7 
8. Watercrefles add Scurvigrafs grow under the Snow in Gardens, 7 

apprehend not that any “Plant whatfoever grows at Mtn-hard feafons; my meaning 

&, that no Plant acquires any greater bulk of :quantits, but keeps at a ftand 


- only, and this Gountry-men affirm of Grafs and Corn, and Gardiners of other 


Plants, "Tis true many Plants willupos thawing [lew a finer verdure, and if 
warm weather prefently follow, all Vegetables will thrive exceedingly, For how 
they fhonld thus grow when their nonrifhing liquor is cougeal’d, and Confequently 
become immoveable, I underfiand not.  — 7 we 
" g. Air is included in Srow, which this way of mine to make Snow, fully con- 
vinceth, 1 took the Whites of Eggs, and beat them inthe open air with a Spoon, 
into @ frothy Corfiftence, as women doto make their Snow Poffets, and then taking 

a little of this fubftance, and laying it on a trenchard, it foon became plain flakes of 
Snow, fo that none that [aw thems could judge otherwife,. Another accidental Ex- 
periment proves the fame ; for having put water into a Tube, and having long 
and firorgly agitated it, there avofe many bubbles at the top, which foon freezing 
(my agitation Ceafing ) became perfet Snow, And now havirg kere fet. down 
the way of Courtefeiting, at leaft, if not of making Snow, | will add how a pruina 
or hoar froft alfo may be imitated. Itock.a Pail filled with warm water, andh 


over it Haix, Mofs, and a piece of Rofemary; now the Atomical vapours rifing 


from the water, fixing themfelves on the Mofs, Hair, and Rofemary, became on 
thems aperfetl hoar froft. The like is datly feen-on the Beards and Hairs of 
Wen and Horjes, travelling in cold Winter mghts or CMormegs , pro- 
ceeding from their breaths , fleams of thety bodies , or mosfi Atoms of the 
Air. {tried alfo to make Hail with drops of water, but conld not bit on’t, for they 
would never become white, Whence tis manifeft, that Hail is not drops of Rain, 
Suffering glaciation in the fallixg, as the received opinion of Pbilofophers afferts. 
to. Sno.v abounds wi:h Fac. This f anderfland not. | , 
11. Snow vith Ice fivims on water. This 15 a chear confequence from the 
Seventh Affertion, . 
~ 12. Snow-water boils m2ac fooner, and makes the flefh whicer. J tried 
this in fib and f(b, but could find no manifeff difference , ether to their fooner 
botling or whitene/s. | 


13. Snov newly fallen hach no cafte, but lying long on the ground, 


or froz2n, fone what bites rhetongue. My taffe was not fo acute, as to diftin- 
guilh the b ting of one from the other. Tis true indeed, that Snowfrozen doth more 
affect the tongue with sts coldnefs, than Snow alone. . 

14. Worms are fomerimes found in Saow. This meither my own obferva- 
tion nor relation froms others Can make out. | , 


I 5. From 


A 


i 
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a5. From Snow, by apeculiar arc, a Sale of wonderful frengch Is drawn. 
Es (otbrnet thas of bis own obfervasion, nor teacheth the way to extract jt, 
- 46. Afcer much Snow plenty of Nurs, This frequently fuics with the 
Conneryman’s obfervation, but many cimes fails; fuch years alfo commen- 
ly produce plenty of Wheat, other feafons concuriing, | | 
I fhall alfo infere two semarks ouc of the fame Auchors cone 
cerning freezing. Theone is, that the great Duke of Tufcany diftilled 
{piric from Wine, only by putting Snow upon the Alembick, without 
help of fire, The fecond, chat the Duke of (Aantwa had a powder, which 
foon congealed water inca ice, even in the Summer. ; 
And to conclude, take thefe general obfervations made by the com- 
mand of the’ Royat: Sociecy, with Weather.olaffes fram’d after she J/ta- 
dian mode, and fill’d in pare with cinged fpirig of Wine. Which I 
fhall deliver a and in grofs, and not each days alteration sapere. I 
cook thea twoof rhe {ad glaffes of equal dimenfions, 2s near_as might 


‘be, and fill’d chem with the fame fpitic of Wine; one of chem J placed 


in my. Scudpwindow, ftanding North-welt, che other in Mr. Pal- 
dps Wase-houfe under St. Pawis+Church , end chofe chere 3 {mall re~ 
eefs or room, which was moft remore from the entrance, -and the 
warmeft in the whole Ware-houfe: boch the glaffes were fetled in their 
Rarions the 45. of Ottoher 1662. the fpirit in boch having the alricude of 
three inches jute When che slafsin my Study was deprels'd by the cold 
an inch, Iwenr andobferved That in che Ware-boufe to have received no 
manifett change in ics tation, And at afecond vific the {pirit was depref. 
fed 2 of an inch below; when rhac shove ground was depreffed near 
two inches. And during che long contiquance of all that hard Winter, 
it never defcended sbove 3 of an inch, and never was higher chere chan 
three inches and § ima mild feafon jn Apre/ following, by which time che 
papers fixed to tbe glafs, and whereon -were fixed the degrees, wag: quice 
rotten, and che characters fcarcely legible. And at the fame time, char in 
my Study was raifed to four inches. By which it appears, that the faid 
Worehoufe was in the coldeft fesfon as warm asin a mild March, for at 
that flacion the glafs in my fludy. flood, commonly berwixe cwo inches 
and 2and4, And fo indeed this place appeared to one that went into 
Gc ac the coldeft feafon. And to-chis purpofe I feveral times fenc in at night 
my hardeft frozen liquors , which were confantly thawed in the morning, 
though it freezed exceeding hard above ground. 
The glafe in. my Saudy, after two days hard freezing, was funk below 


7 eny marks into the very ball, fo that I could make no further obfervations 


concerning the cold shove ground. as eee 


4 
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From the former obfervations, chac popular error is manifeftly refuted, 
viz, that Cellars and fubterraneous places are horrer in the Winter, than in 
the Summer, which though they appear fo to us, becaufe chey warm us in che 
Winter, and cool us in che Summer, yet they are not fo in themfelves ; for 
it appears by the former experiment, that in the coldeft {eafon the fpiric was 
depreffed to two inches and $ , and rofein prifto 33, and no doubt would 
have rifen about Z of an inch higher, had it continued chere till che hoteedlt 
feafon of the year. 

One thing more I obferved, viz, that the tinged fpiric of Wine had in chis 
fubterraneous Vaule totally loft ics colour, whereas that in my Scudy (cwo 
years afcer) {till retains ics former tinéture. : 

Since the printing of the foregoing Papers, vfz. 1664. (there being po 
fiofts in England 1663.) 1 made theie following Experiments. . : 
- Finding the chird of Tanmary the feafon difpos’d to freezing,I expofed a 
Pint bottle of Clarer, and a glafs Cane filled wish Canary, a folution of Sal 
Gem, Train oyl, and the oy! Of frutius mufe, and on the fourth ef the fame 
‘month, the night being the coldeft and fharpeft thar 1 ever felt, (which all 
“I {pake wich the next day confirmed) the wind then ceil: hard ac South- 
weit, I found in the morning all che liquors frozen, except the Sal Gens exe 

ofed in an earthen pan, which fhewed at the bottom of the dith fome feeme 
inoly Chryftallized fale ; the oyl of che {aid fruic became very frtable, and of 
--a milky whice colour, but the Train-oyf only loftirs fluidicy, and became of 
.the confiftence of fofe greafe. And the fame night a bottle of che, Rhemp 
Wine, called Backrag, and another of lufty White-wine, ftanding in a room 
-aftory high, expofed to the {aid wind, had moft of the Wine frozen. in-them, 
the ices whereof being caken out, taited fomewhae weaker chan the wine tc 
‘felf. All che fame things happened the fixth night of the'fame month. Ig ts 
‘to be obferved, that the pine of Claret, and the Sack in the Tube, were both 
frozen threughour thefe two nights;.and after their’ double freezing and 
thawing, they loft nothing of cheir {piric, colour, and tafte ; nay the Claret 
being a {trong Burgundy Wine, though it often fuffered glaciation and thaw- 
ing for three weeks together, yet in all chat time fuffered no-manifeft altera- 
tion, but appeared the fame to fence, as when ic was expofed,in ‘colour, talte, 
and {treneth. Ne ee ee ee ee 

Ag to the concentration of coloured liquors, Mr. Hook fhewed me an eval 
olafs, having at one end a narrow Cane above an inch long, almoft filled with 
wacer,tinged wich Cochineel,frozen throughout,the ice round about towards 
the fides of the glafs, fhewed wholly colourlefs, but that in the midit was of 
an exceeding high dye, but the ice chat was raifed to the neck of the-glafs, 
was lightly tinged wath a fcarlet hue. Hereupon having fome flasks by me, I 

a put 
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put into one a ftrong decoftion of Cochineel, and into another a like deco- 
&ion of Soor, which being expofed to che air, aud incompafied in @ veflel 
with: {now and falc, they did freez to the thicknefs of an inchor more, and 
the airthen beginning to relax, | broke che flasks, and the defolved ice yiel- 
ded awater totally colourlefs, I made alfo an Experiment with a very {trong 
decoion of Gentian roors, which being expofed in a four ounce vial, the ice 
thereof had a far deeper colour, and bicterer calte in che middle, and cowards 
the bortom, chan cowards the outfides of it. | 

_ And:whereas Barclay relates, that King Fames being in Denmark co fetch 
bis Queen thence, in che Winter feafon had his nofe and ears in danger of. 
Gangreening; which being timely perceived by fome of che King of Denmarks 
Nobility, chey caufed the parts co be rubbed with fnow, and fo the danger 
was avoided: The fane travellers affirm, that in the Northern parts, where 
men become fiff with cold, and almoft frozen to deathythat they rub the froe 
zen parts with fnow, or elfe caft the whole body into water, by which means 
_the whole bedy is crufted over with ice, as Eggs and Apples are, as ifthe 
freezing Atoms did pafs from the body frozen into the water or {n0v; and 
this way of curing Gingreens from cold, Sennertus doth prefcribe. To make 
fome ‘experiment hereof, 1 expofed flefh and fifh, and found, thar byim. 
- merfing them into water, they foon became more limber and flexible, and 
more eafily yielding to the knife,. and compaffed with a cruftof ice of the 
chickne(s.of about halfa.crown, manifelt cokens of their chawing, and being 
cut, they difcovered nothing of ice in chem. This for more certainty, J oftea 
_ Feiterated, as-alfo in Egos and Apples, above a dozen times, and never failed 
of unthawing them by this way, "Tis to be noted, if you immerfe the flefhs 
fith, eges, or apples deep into the water, no ice will appear on their outhdes, 
buc only when you hold them pear-the fuarface of the water. 

.: Astothe Perfan Experiment mentioned by O/sarins, of making huge 
heaps of ice te be preferved for cooling of their drinks, I obferved, that by 
pouring water.into an open pan, or into a Flask gradually, fome at one time, 
ba at.another, I could quickly freez by this way a whole Flaskful, when 
near half of a Fisk filled at one, though helped by art, was unfrozen. I obfere 
ved alfo, that che ditches becwixt Sosthwark and Redderiff, had acquired an 
exceeding thicknefs of ice, caufed by che flowing of the water in chem at full 
Tide, for new water being brought in by the Tide,was there congeal’d tothe 
thicknels.of fame inches every ebbing and flowing, I obferved alfo the iceon 
the banks of Tames above two yards thick; the inhabicants cold me they 
had.feen it three or four-yards thick, which thus came to pafs: che tide flow. 
ing in, and meeting Wich greac flakes of ice, drove them tothe banks, and 
lodged them on the ice there frozen, which flakes: uniting there with the 
~ oo XB | : former 
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former ice, raifed ic to that exceffive height or thicknefs. Befides every one 
may obferve in London ftreets, and elfewhere, in channels, where no conftane 
Current is, chat water coming from the houfes foon fill che channels with 
thick ice, for running bus aliccle atatime, ictreezeth almoft as faft as ic 
cometh thither. Nay, Ihave een ice of fome yatds chicknefs in {uch places, 
where a fmall rill or ftream of water gently falls on che fide of a hill. 

Amoneft thofe things that will freeze, Mortar and Plaifter of Paris were oe 
micted ; and thence ‘cis that Plaifterers and Bricklayers play all the winter. 

My Lord Verulam in his Natural hiftory (and fome from him have affirmed 
to me) that Apples and Eggs covered with a wet cloath, will not freez ; bus 
I find no difference in thofe that are thus covered, and them that are not. 


Add co thofe that fink upon congelarion, all oylsfrom Animals, and from | 


Vevetables, that are excracted by expreffion or boiling. 

' Add to thofe chac freez not Water and Sugar boiled co che confiftence of 4 
Syrup, and alfo other Syrups, nonewhereof I could ever take notice, or learn 
by others, chat they would freez: ’Tis crue, that water having an equal quan 
city of Sugar diffolved in it, will freez, bue with a liccle more mixed there. 
with, freezech not. a _ 

Tocry the effe& of Cold upon Loadftones, I expofed feveral of them in the 
open air, and alfo within rooms, in the moft fevere weather,the Needle being 
kept in awarm place. Ac other cimes I expoted ‘the ‘Needle to the cold air, 
keeping the fones warm, at other times both were expofed ; but in’ none of 
my Experiments could I conclude any ching cercain co their aceractive Fae 
 culey, for the {phere of their a&tivity was found to be fometimes greater, 
and fometimes lefs, to a confiderable difference, in ten feveral good ftones 
gas po ek ora putpose.. ce ee ay 
_ J effayed alfo to find out 4 Randard ofcold, whereby ‘to fit the tinged {pix 
ric of Wine for che Weather-glafles, and to that ¢nd ‘fide ‘ufe of Condule 
wacer, and the diftilled waters of Plantane, Poppies, Black-cherry, Night. 
fhade, Scurvigrafs, and Horfe raddith ; all which weté firlt placed in the 
fame ropm where a-fire Was kept, and chen removed, and meafured out into 
fpoons im‘equat quantictes, and alfo 4 dtop of chem 'dropt pf the fame bench + 
but though this was dften tried, Y-eould ‘mot thake’ any fire inferénce From 
them. Only F objerved, thac the Blackscherry-warer Gia for: che mot patt 
freez firft, but the orher with very ‘great uncertainty. The Horfe-raddith, 
and'Scurvierafs-warers, were for the moft part froze Laft, ‘The bef way to 
difcovér ube vety beginning of fretzing of Lignots, is to move 2 Pin or Nee- 
ai tbr cabiidre ws whereby che ice will ‘be ‘raifed; ‘and beconte difcere. 
mabte; when che naked eye can difcover none'aeally 
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Promif{cuous EXPERIMENTS & OBSERVATIONS 
relating to the precedent Hiftory of 
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An Appendix, containing fome promifcuons 
Experiments and Obfervations relating to 
the precedent Hiftory of Cold, 





‘Particulars referable to the 11, Title. 


ty hard’Froft,) there appeared tobe quite frozen in- my wins 
. ~ dow near the fire, a Vial full of che folution of 44:sinm, [made 
in the {pitic of Vinegar, ] fo ftrong, that pare of it was fhot into Saccharuns 
Saturm: only at che top of them there was a little. (lefs than a quarter of a 
{poonful) that look’d yellow, and was not frozen, though; being poured out, 
It did not freez like an oyl. os 2 


'. T: E 26th. of December in che morning, (being an excraordina= 


2. A. Solution of Geld, made with Sales, and Aandine in che fame wins 
dow by the Solution of CMiainm, was alfo frozen. - 4 


3. There was expofed a Pine-viat full of the Tin@ture of Lignum Nephri- 
ticum, which being frozen; chere appeared no colour in the ice, when the 
Vial was held from the light, as in the liquor before ‘twas frozen, 


4. The often mention’d ingenious Gentleman, Mr. Drammen, who 
was Lieucenane General of the Ruffian Army, told me, chat he had divers 
times feen Brandy frozen in Rxffia,but the ice was not fo hard as commoniice, 


 g. A French Chirurcion, rhat waited upon an ‘Extraordinary Ambaffadour 
to Mofeox, being enquired of by me about the freezing of {psrit of Wine, an- 
fivered me, he had good flore of Brandy frozen in the Bottles, and that the 
unfrozen part , which was retired to the middle, Was a Spirit of Wine by 
great odds ftronger chan ordinary Brandy. | os rm 
- | he 
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The above mentioned Ambaffadour alfo cold me, that is was ufual in thele 
Gountry to have Wine freeze. | } 


Paffages taken ont of 4 Letter of the Ruffian Ewsperonr’s Phyfcian 
rs to Mr e Boyle, : 


~ 6. The 7th. of December, I Fie fome very ftrong’Frerch Brandy into'a 
China Cup, fuch as they drink Coffee out off, and expofed ic coche Air; in 
three hours time it was curned into a crufty Ice all about the fades of the cup, 
as if fome cold blaft had forced ic abroad. 

Water and Sallet-oy! were expefed, the Oyl reduced co che ‘firmnefs of 
Tallow, the Waternotfrozem 


~~ — 
~~ 





Particulars referable to the Ul. Title. 


. 


of Amber, afmall quantity of oy! of Vétrse/, Solution of Silver in 
oA qua fortés, fome diluced wich Ratn-warer, and a vial full of weak /piritas 
auguinss Humans, was expofed cwonights and aday to the Cold. The event 
was, that the three former liquors —— not co be at all frozen ;- che Soe 
lucion of St/ewr was frozen, and che Spirit of Blood~ appeared almoft corally 
turned intoice, (for fomething feemed to be unfrozen at the borcom, elpe- 


| at Spirit of Sal Arnsomae made with Quick-lime, Volatife oyf 


’ cially near the middle pare of i¢) and the ice rofe up high enough to fill 


the neck, (The Glafs was not hereby broken.) 


‘de Unre&ified Oyl of Turpentine, though being expofed all niphcin a 
ingle Vial, ic would noc freez; yer the fame quantity. (which was about 
two or three Spoonfuls) bemg expofed in an open earthen Potcincer, . the 
upper part afforded ice of a pretty chicknefs, and figured almoft like chat 
of frozen Urine. | | 


3. A-Traveller, bred co be a Phyfician, informed me, chat in that pare af 

cotland, where his Facher now fives, there ig a Lake, out of which runs a 

liccle River, whole waters, neither in the one, ‘nor the other, are ever froe 

zen in the midtt of Winter, (which in thofe Northern parcs is wont to be 

very fharp) and chat lumps of Snow and Ice caftinco chac Lake do readily 

diffolye chere ; and yh as he anfered me, chis Warer doth not, differ im 
a | | 


the neck, and thruft out che Cork, which I found lying upon the ice above 


Tafte from commop Water, as he divers times obferved., 


ETE SCC Oo a 
(3 _ 
4. Twas told by a Cofonel, chat the Soufdiers chis Winter making ufe 
Of Sallet-oyl co keep their Locks from freezing, found they could noc dif- 
chirge, but being adviied to Hemp-oyl they froze not ; neither will Train- 
oyl freez, as it 1s told me. | 
Particulars referable to the VI. Title, 


3. levtenant G.'Dr#mmon cold me, that he had often been fifhing on 

Pons and Lakes, that had been frozen gver fo ftronely, thac men 
mighe march wich Canon over the ice, and yec chefe Lakes were flored 
with live fifth, as chey found when chey broke che ice 10 feveral places, and 
- drew cheir Nets under the ice from one hole to another. The fith being 
-draivn.ouc, and pack’d up in chis {tace, would continue good for a month, or 
becter, wichout being either falced or dry'd. _ 


2. And ic was remarkable, that the fifhes being drawn out of the water 
found fo great a difference becween it and the cold Air, that prefeocly after, - 
as foon as they had made fome few leaps up and down, they were ina trice 
frozen as (tiff as boards. He told-me that fleth and fifth, if when ic was fro- 
zen, ic was thawed by the fire, would be quite {pviled, and che fleth would 
not only lofe its natural tafte, buc would be incredibly hard and cough. Buc 
fiefh and fith betng kept in cold water, woald there thaw, and become ten- 

- der, and fo grow fit to be dreffed ; yee he ohferved nor, chat in che thawing 
they acquired a cox of Ice, as I told him I obferved frozen Eggs and Apples 


do in England, when thawed is cold water 


- 3. Healfo told me, he had frequently feen mento have che end of their 
nofes, and che upper part of their cheeks frozen, even when themfelves were 

hor aware of ir, and chat they were very careful not to enter into a Scove, ‘or 

. come near the fire, co relieve chemfelves ; becaufe if they did, the frozen 

parcs would be apt tomortifie, and cone off, but they would rub chem well | 

with Snow, by which means they were thawed, though nor without ‘fome 


trouble, yet without danger. _ 
~ Ae In Lapland they ufe another way to reftore frozen limbs, viz. by make 


ing a certain kind of a cheefe of Deers milk, which they toft againft che fire, 
su anoint the place aftefted with che Caws-boby, and that reliores the fro- 


. zen member immediately. 
| | Yy yl 
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s-Lhad fome Chefbire cheefes, of which I defired the Cheefemonger to... 
choofe the fatreft and firmelt to refift che frofts but they were all frozen, as. 
alfo a Chedder cheefe.cf a hundred pound, 1 threw one into cold water, and. - 


In.a quarter of an hour ic gather’d-ice about it, or sather. the water extracted 
thé Iceicktes out efter. - --- -. ots : 


6. Fith thaws fooner and kipdiies in cold: water, than in the warm Stove 5. - 
bur thawing in water is not fo proper to flefh, which muft have a time anfwes __ 
i never, rolt- further, than # is chawedy reft ic .. 


table co its bulk, or elfe it wi 
never fo long, and carefully. 


7 "Tis their cuftom in Ruffia, efpecially at tMofcow, co chaw cheir fifh | 
(before they put it co boy!) by letting it lay incold water, ’cill ichath got - 


a cake of iceabour ic, which chey cake: off, and then pac che fith into new 


cold water, and, when ic is covered with ice, take it oug again: ‘This they | 
continue to do, till che fifh will occafion no more ice, and unlefs this be firlt _ 


done, they find it will never be well boyled, — 


8. An old Sea-Captain told me, thae they very often met with large 
Whice Bears, out of which they had fat enough, when well ordered, to yield . 


a-hogshead of oyl. 


The fame Captain told mealfo, thac white Bears in or about G reenland, - 


notwithftanding the coldnefs of the Climate, have an excellent fcent ; and 
that fometimes, when che Fifhermen had-difmiffed the carcafs of a Whale, 
and lefc it floating on the waves three or. four leagues from the fhore, fro 
whence it could not be feen, thefe Auunals would @and-as near che water 


they could, and raifing themfelves on their legs would loudly {nuff in the . 
Air, and wich the two paws of their fore-lees, a9 with Fans, drive it as it . 


Were apainft their Snouts; and when they were (as my Relator fuppofed) 
facisfied, whence the odour came, they would caft chemfelves into the Sea, 


and {wim directly cowards the Whate, as my Relacor and others obferve, | 


who had fometimes rhe curiofiry to row at a diftance after chem, . to fee whe= 


He {aw no other bears in rhofe parts but white-ones, — 


ther Pheir Nofes would ferve them for Guides, when their Eyes could not. 


" g. Aninquifitive DoSor of my Acquaintance boughe ‘at Aofoon afmall 


quantity of Malaga Sask, that did as it were drain out at the bottom of a 
Pipe or Hogshead, thar had not been capped, “rill ic was (unawares to che 
Owner) frozen, This Liquor was much flronger and bercer shan the Wine 


thas 
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that afforded ic, and the fame of its goodnefs making others crowd co buy 
the remaining part of it, they foundic, when the veflel was kepe in a warar | 


place, which thawed the tee; to be Heche elfe shan Hrengthiefs Phiegm.: ‘The 


- fame Phyfician had likewife fome Arong Beer frozen, whereof the part chat, 


refitted the Cold Cand was caker up neer the cop of che veffel } was frofiaes 
than Wine, bur tbe reft which had been once ice, was worth Itccle ar noe 
thing. And as to thefe and the like Glactations the fame Doctor told me, 
chat he obferved nor rhe unfrozen liquor to retire always into the middle 
of the veffel, buc racher (efpectally tm Sack) to be imeermingled with the 
ice, almoft (as1.guefs by his defcription) as Honey is difperfed into an 


“Honey-comb. © 


to. Sotneé of the men of the old Sea-Captaines, that had been in the 


frigid Zone, being on fhore of Greenland , opened a Barrel of good Beer 


> 


finding an end; ‘and before they had drank much of it, the Wind curning 


‘fuddenly fair, and being hattened aboard, they left chebarret behind them, 


and the next year coming again to the fame place co fifh for Whales , fome 
of them wenta fhore'in a Shallop, buc were by extreme cold, and the mter- 
pofitionof fome ice, kept for a day or tivo from being able to get to the 
Ship, ‘by which accident their provificn falling fhore, one of them rememt- 
bred the barref left behind, and coming to it, found tc ftanding where they 
left ic,. bur very hard. frozen ; whereupon they took a Spit they had with: 
them, and made a good fire, and therein heating irred hor, they broached 


‘che frozen barrel withic, and when the Spic had reacted almoft the middle 


‘art-of it, there came out fome quarts of a curbid Mquor, but fo ftrong arid 


heady, that ic made maft ofthem drunk, and fall afleep for divers hours; 
afrec which waking, they did for ¢urioficy fake ftave che Cask, and found, 
chat about chis {pirituons liquor the warerifh part of the Beer had been hard 


frozen on every fide, and the Ja had been alcogecher tnclofed ta chitk: 
ice, This relation J had from the old Captain himfelf, who was implayed 
in that Voyage. . er eats ae ea. 94 


11, The often mention’d Governour of Snolenfee , ‘a famous Fortrefs - 
between Raffie and Polend, cold me, it often happened, chat the French, 
and fometimes the Spanifh Wines, that are yearly brought from Archangel ' 
ta Mefcon, are fo frozen by that time they come chicher, rhat thetr Owners 
are fain to break the Cask, and cleave the ice with: Hatchets, and then they ° 
eran{port ic from place co place in ordinary Jars, (fo hatd it 1s frozen; ) and 
when chey mean-to reduce ic to Hiquor again, chey put it intoa another 
Cask, and that Cask into a deep ae inco the ice or {nov , where ts 

| ty2 . will 
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will flowly thaw, and be far lefs impaired, chan if ic had been chaw'd by che 


_ fire fide, or in a Scove. - 





The Phenomena of az Experiment about freezing, 
made by Mr. BOYLE, referableto the Vil. Title. 


[This Paper was produt’d andread in the Royal Society, Nov..2341071. | 


E cook a Bolt-glafs, bigger chan two Turky-Fggs, with a ftem,, 
which we caufed tobe drawn ouc aca Lamp, ill ic was as flender as. 
a. Goofe-quill, or chereabours. This veffel. was filled with water. "all che 
liquor reach’d co a pretty height in the flender part of the fem. ThenI put. 
ic into a mixture of beaten Ice and Sale, in which mixture a cayity had been. 
before made to receive a good part.of it. But though upon our putting the 
Glafsinto this cavity, there would at the very top feem to be fome liccle 
fhrinking down of the warer, yec that was very {mall, and fometimes very 
{carcely, if at all, difcernable ; nor did the water afterwards appear to fub- 
fide, and exhibic che other Phenomena of freezing water mention’d by the | 
Excellence Florentine Virtuofi: only when the Liquor began below to be tur- 
ned into ide, the quick afcenc of it was manifeftenough. —_- 3 

Wherefore we afterward caus’d the fem of a round Bolt-head of clear 
Glafs, whofe globous part was about «2 inches in Diameter (taken on the 
out-fide with Callayer Conpaffes) we caus’d, 1 fay, this tem to, be drawn: 
oucat the flame of a Lamp, cill ic was at feaft as flender as a Rayen’s quill 5. 
and the Glafs being fill'd with water co a competent height, that the Ex- 
panfions and Dilatations of ic might be very manifeft in fo very {lender a. 
Pipe, we obferved the enfuing Phanomena,. 

Firlt, as foon as the globous part of the Glafs came to be as is were im-= 
mers’d in the frigorifick mixture, the water in the fmall tem inflancly afcen- 
ded, fometimes the length of a Barly-corn,. and fometimes lefs, and fome- — 
times more. And this afcenfion was fo haftily made, chat ic often begun and 
ceafed almolt in the fame moment ; after which the water began (though. 
more flowly) to fubfide again to its former ftation , or thereabout, whic 
with other circum{tances:made ic very probable, That as the Florentine Vir- 
tuofi ingenioufly labour co prove, this fudden change praceeded rather from: 
the Conftiiction of the Glafs it felf upon the firft concaét of the frigorifick — 
"mixture, thanupon the fenfible Condenfation of the water, which is not. 


likely ta be fo fuddenly effeted. | | 
| as . “ Secondly, 
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Secondly, but whereas che newly named Philofophers recite, as a conftant 
Phanomenon, that afcer the firft fubfidence of the water, and a fubfequenc 
oe a pretty while, the water will be confiderably deprefs’d once more, 

fore it begins co rife, we could very sarely indeed and fcarce ever ob- 
ferve fuch a thing co happen, though J cannot fufpedt my felf to have over- 
feen ic for want of atcentton, For my expectation of fuch a fubfidence of the 
water, and ics not appearing to me the firlt and fecond time, invited me to 
repeat the Experiment feveral times one afcer another, and ro look very at- 
cencively upon the water, and che marks carefully (tuck on the ‘fide of the 
Gfafs, to obferve the motion of the Liquor. And this feemed ‘the rather 
ftrange to me, becaufe I had often formerty obferved in Trials purpofely 
made on other occafions, that water in convenient Glaffes would fuffer fome 
degree of condenfation by the aétion of a frigorifick mixture, before it would 
begin to difcover any ice init, Put having reiterated the Experiment, till 
I, and chofe chat affifted me, grew weary, 1 was fatn co abandon it,’ leaving 
the profecution of i¢ to farcher Trials. For¥ dare noc fufpedt, that fo many 
eminent Virtwofi, as ennoble the Florentine Academy, could miftake, or 
mifrelace a matter of fa&s not once, but frequently, and ‘uniformly taken no- 
tice of by them. And befides that, as was faying, i¢ ts confonant to my 
own Experiments on otter occafions, ‘im one ofthe Gleffes wherein I tried 
this very Experiment, l'obferved the fecond’ fubfidence tobe confiderable. 
So chat Icannot but fufpeét, that the fo differing events of their Triats and: 
mine, as to this Phenemsenon, ‘moay proceed either from fome Peculiarity in 
the water they employed, or in the qualities of the Glafs which the veffels 
J ufed were made of, or in the length and’ flendernefs of the Stem, confi- 
der’d together with che erofnefs of our Exg/i(h Air im {nowy weather, che 
preflure of the Air having elfewhere been fheivn by me to havea great froke 
in divers Condenfations aferib’d to Cold: ‘but whether to any of thefe 
things, or any other, chac which we have related is to’ be reduced, future 
Trial mutt determine. * 3 | 
, Thirdly, I obferved for the moft pare, chat after chat fabfidence,. that al- 
moft immediately arrends the firft rifing of thé water, chere would be for 
fome time, more or lefs, a re(ting of the furfa¢e of the waterin che fame 
place, which continued rill the upper parc of che water began to afcend upon’ 
the beginning of che claciation of Irs lower parts; and the duration of this 
paufe or reft of che water I found to be véry uncertain, being ac fometimes ac 
leaft vice or chrice-as long ag at other times, according as the frigorifick mixs 
ture did. more or lefs vigoroufly operate updn the neighbouring water, 

Fourthly, though if the Experimenc was tried in Glaffes, whofe ftems 
were of an unufual bignefs, the afcention of the wacer in the ftem upon the 


gla. 
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 iglaciation of it in the globous part, was rot fo quick as to be very remarkable ; 
- get when che (tem was drawn out to fuch a flenderne(s, .as was befare des 
cribed, the water, after having (as L lately noted) refled a while, would 
upon its beginning co freez beneath, afcend -{p haftily. inthe ftem, as: 
peared ftrange enough, efpecially at che firft Gght : So chat uCually its pro« 
~ grels swat) was very obvious, and fometimes made with fuch celericy, thar 
jn one minute of an hour, or much lefs, it would as ic were fhoot up feveral _- 
inches, and would have probably. afcended muclr higher within half 2 minuee 
More, if che {lender part of che ftem had.been long enough to permicins _;: 
. Fifthly, buc whereas che Florentine -Academians inform, tbat there is a 
— confiderable: Inqumefcence or rifing of the wager, chac dogs immediacely 
recede Glaciation, I never could {atisfie my felf shat Lobferved fuch a 
| Phenomenon. Buc in fpight of frequently repeated Trials (both alone, and 
' before others) and of fuch.a degree of acrention as. perhaps, is nat often.im- 
ployed even in mora nice,F rials, inalways appeared. tome, shat the afeeni 
tion of che water was,at leaft. accompanied,; if nox rather. preceded, ‘by: the 
aftual glaciation of fome parts of the water chat were mof contigvaus to the 
frigorifick mixcure,.or expoled to-chofe, portions of chat mixture - which were 
the moft operative, Nor did it feem eafie to. me to. affign any other, or ar 
_ leaft, hecter reafop.of the afcention, of the wacer-in-che Jender- fleas ‘thaw 
the expanfion thar is wont tojapctue to water, upon -its being:agtually eurned: 
-tagice,. * Fis crue, thas imfl cr flems che rifing of cha water will be mant< 
feft upon the production of fo thin and cran{parenc films of ice at the bore 
tom, of fome of the laceral parts of the Globe.che water is contain’d in,-that: 
- ic has.often deceived even attentive eyes, and would. have decetved-me roo, 
- if che newly intimated conjeAure at, the reafon of the inrumefcence of the 
water, had noc made me extraordinarily fufpicious, and iaviced me ro 
look:upon che Glafs taken out of che frigorifick mixture. (aod shen wiped 
and held againft ‘the: light) in- fo many differing - poftures,' chat: though im 
- fome of them I could-not , yet in others I did difcover thin portions of ice, 
which:fometimes I; could. wichin-a minuce of lefs make. vifible no othets, 
heeaufe this.ice upon thawing. would not unfrequently. emerge co: the cone: 
fines of the Globe.and Stem, and rhere become eafily enough difcernable to 
aheediul eye. And chough when I guefs’d, thac che water was upon che: 
point of beginning to freez, I cook it our of che frigorifick mixture, tocry 
if ic. would afcerwards freez, or make the Liquer in the {lender Pipe afcend:; 
- yet I newer was fo forcunate ag to obferve any afcentien of the water im the 
ftem, but when, there-was aQually {ome particles of ice in the ball, which 
though F newly.cook our of the mixture, as foon as'I could perceive the 
"deat De, inning of rifing in the flender pate of. che. ftem;, yer I — 
oun 


~- 
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found tfore or lefs ice to have been already actually produced ac the bottom 
or Gdes of che Globe. The afcention of Bubbles abour the time of the waters 
congelacion (efpecially if the Glafs were ftirr’d) Ido not herefolemnly take 
motice of, irbeing an ufual edncomicanc of che glaciacion of waren 
— Sixthly, it was remarkable, and sot unpleagint én out Expetimene, That 
not only Hf che Glafs were taken ouc of the mixtare,' very’ foon xfrer the Was 
ter began to afcend in the ftem, the thaw, by -reafon of the excraosditiry 
chinnefs of the ice, would begin fo quickly, thie within abour half a minute, 
or fomecimes much fefs, the Liquor would begin co fubfide ‘manifettly a. 
gain. Lut whenthe water. was (uffictemly difpos’d to congdlation, which i¢ 
ufuatly was, if che elafs were put into the frivoriftek thixcai® {orn enough, . 
after the total diffoluctons of the little portions of ice newly mention’d, it 
would upon the conta& of che frigorifick mixture, though ‘the gtobe were 
bur half buried in it, begin to elaciate in a trices infomuch that: miking 
obfervation by a Minute qwatch, ‘1 Rave had the water fhoot up in che ftem 
wichin haifa Minute, fo'as to difcover ice in'icy and within two Minutes — 
(from firft co 1a) co exhtbic ice tm molt pares of'the cavity of the Globe. - 








- Particulars referable to the VU. Title. 


Be: 6 bs fealed Weather. plaffes, one with {pirit-of Wine, and Cochinsle, 
_ a. che other Wich a blew Liquor made with Spirie of CAMans blood, 
Copper, and {pirix of Wine, Wereitametfed in water, ahd kepethere*cill the — 

lafs, shac contained the water, began to difcover fome ice within it; thep, 
this water being thrown out, thele Thermometers were remov'd into oyl of 
Turpentine, ({ubfticuted for che waser of the. fame. veffek) and Snow and 
Salt being applied to ché outlide, the oy! of Turpentine (whole freezing in 
fuch a Quantity and Veffel we were not afraid of) was made as cold as we 
could, Whereupon the Liquor in both the Weather-glaffes manifeflly and 
tonfiderably (ubftded beneath the former mark, and in one of them (which 
had the blew Liquor) though ic were bue a fhort one, the fubfidence was 
Made half aninch ; which fill confirms » thacehe Air may impateahigher | 
degree of Cold than is neceffary to make waver freez, and than is always 
communicated by Ice it felf, 


2. The Effemial Oyls, as Spagivists call chem, that are made of Spices, 
and other (piricuous materials by Diftillacionin Water , being, by reafon of 
Spiritvoufnels; unapt to freez § men ‘could nec obferve , whae effect a dew 
“ys | oTee 
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greeof Cold capable of coagulating chem would produce, tn reference ro 
their caking up moze or lefs room, when congealed, than when fluid: fome 
Liquors haviny been found by experience to be expanded, others co be con- 
dens’d, by betng made to congeal or to concrete by Colu. Wherefore cone 
fidering that oyl of «4 nifeed, though an Effential Opt, will lote its fluidity, 
not only tooner chan hos liquors, buc with a far lefs depree of Cold chan 
— Wacer it felf; 1 chought this would be a fit fubje&t co make trial upon, and 
accordingly having put a convenient quantity of this Liquor into a round 
‘Glafs, about che bignefs of a middle-Gze Orange, furnifhed with a fuicable 
ftem, we put a mark where che furface of the Liquor setted, as abouc..five 
inches above the Ball: Then putting che glafs into a veffel of water, made 
cold by powder'd Sal Armonack put to diffolve in it, we obferved, thaec 
the Oyl inthe ftem (ubfiding did grow whitith, though by inclining che 
glafs ic was eafie to difcern, what parc was yet fluid, In a fhore time after 
this the oy! feemed torally coagulated into an opacous and very white body, 
(almoft like perma Cets) whofe upper furface was near three inches beneath 
che mark ormerly mentich’d: fo chat the Liquor appeared to have been 
not inconfiderably condenfed by che operation of the Cold.’ Which further 
appeared by chis, Tnac whereas the oyt of m/eeds,- whilft fluid, would 
{wim upon warer, this Bucrer-like Concretion would fink in ic. And yer, 
when I watched, { could obferve, chat upon che flow chawing of this thick- 
ned fubitance, there emerged from time to time feveral bubbles inco the al- 
séady.fluid pares, divers of which bubbles mighc plainly be feen im che coae 
oulaced matter before their emerfion : juft before which feveral of chem exe 
. Bibiced varions and vivid colours, and very pleafane tobehold. - 








Particulars referable to the X. Title 


1. A Floc Bole. head, fealed up wich aftem about 17. inches in length 
| above the fuperficies of the water, being fer in che frigorifick 
mixture for 8.0r 9. hours, the water afcended 15. Inches and ; that 1 mea- 
fured, and afterwards 4 of 2 of an inch, according ta the meafure of ano- 
ther; after vhich time negleting it for one hour or fRo e, while I was ac 
Supper, it blew off the fealed end of che Glafs quite round, and broke the 
bo:tom of it into many pieces, leaving almoit all the whote body of the 
Pipe uncracked. . - ee oe a ee ee ee 


_ 2 Water freed from Air, by Randing a good while in the exhaufled 
C- 
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Receiver, being fealed up in atound Bole-head, whole pipe above che wa- 
ger was five taches or alittle more to the fealed Apex, being fet ina frigo- 
rifick mixcure, exhibited an Ice very prettily fhaped, and without con(pi- 
cuous bubbles, in lefs chan rwo hours the water came to be impelled up 
4.inches and 4, and feemed to reach a little above che Bafis of the Conical 
and fealed parc; upon its breaking witha noife the pipe was entire, and 
there appeared a good part of the water unfrozen under the tce, and che 
broken veflel feemed to fmoke. Upon confidering rhe fhortnefs of the Co. 
nical part of the Glafs, we gueffed the Air to have been comprefled to about 
the ork. part of itsformerroom, | | 


3. The globutous pare of a Glafs-Ege of about three inches (for it wan- 
ced 4, tb.) in Diameter on the out-fide, was filled with water co the bor- 
‘tom of the ftem, and then being carefully freed and fealed, was frozen 
from the bottom upwards:, to cry, whether the abfence of the formerly 
ancumbent Air'would noc make che ice afford larger bubbles, and confe- 
quently cake up more room, than ocherwife ic ould when che water was 
frozen in the Ball, and a liccle way in che lower parc of the Stem we found, 
that (the remaining) water reached from the fir(t ftation of che water about 
eight inches and $;. the length of che whole Scem being a very little more 
than cen inches and £. Being afterwards fealed up with Air inic, and fro- 
‘zen, the ice reached not init full four inches above the firft {tation , though 
Aif I miftake not) it was as weil frozen this time as the former. 





_. +. Particulars referable to the XI. Title. 


a, "T'Here was caken aftrong Cylinder of Brafs, whofe cavity was two in. 
ches in Dsameter, inco which was put a Bladder of a convenient 
fize, with a quanticy of waterinit, chat the neck of che Bladder (which I 
‘had caken care to have oyled) being ftrongly cyed, the water might nor 
get ous into the cavity of the Cylinder, er be capable of expanding ic felf 
any other way than upwards. Then into this Cylinder was fitted a Plug 
of Wood turn’d on purpofe, which was fomewhac le(s in Dramseter chan the 
Cylivdrical cavity, chat it might rife and fall eafilyin ic.. Upon the upper - 
parc of-chis Plug was laid a conveniently fhaped flac Body, upon whic 

were placed divers weights to deprefs che Plug, and hinder ics being lifted 
up by the expanfion wont to be made in wacer chat 1s made to freez: then a 
frigorifick mixture being afcerwards applied to the (Cylinder, . ic ieee 
| Lz _ Within 
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within half an hour, or fomewhat more , by a Circle that had been. purpofes 
ly craced on chat fide of che Plug, where it was almoft contiguous to the 
Orifice of the Cylinder, chat the water in the Bladder began. to expand it 
felf ; and abouc two hours after having occafion to fhew. the Experimenc te 


fome inquifitive Perfons, the Circle appeared to have beenheav’d up, inmy 


e‘timate abouc 4, if not half an inch, notwichftanding all che weights, chat 
Indeavoured to hinder the Afcention, though thefe weights amounted to 
11g. Pound , which were all che determinate weights we could then pro~ 
cute, befides Brick, and fome other things, that were eftimated at five 
Pounds more. Nor did 1 doube, that a far greacer Load woutd not-have hins 
der’d ics Expanfion. : 

The day afcer the above mentioned Experiment was made, co try the Ex- 
panfive force of freezing water, the fame was reiterated after: the manner 
above delivered, bur wich chis difference, That having procured more 
weights, when the Plug was lifted up ¢ of an inch,’ or fomewhar berter, 
(which Plug began feniitly to rife mt half, os chree:.quartérs of at: hour, 
after the frigorifick mixture was applied,) ic was loaded with -a weight of 
two-hundred Pounds, and a-fifceen Pound piece of Lead, and other. Bodies, 
as Boards, ec. to lay the weights upon; whick being alfo weighed by 
them({elves, came to fifteen Pounds. more, fo that the whole amounted to 
230. Pounds ; and if the hundred Pounds were both of .them(( as cheir bulk 
and weight inviced'us ro guefs) of thac fort of: weights; ‘which are called 
the Great, a Hundred containing a hundred and twelve Rounds apiece, 
cwency four Pounds muft be added to the fumme, which would ae be 
madeup254. Pourds, © 70 


2. An Ivon Barrel, being about 14. inches fony; and having about 2 of 
an inch Diameter atthe bore, and where the greateft thicknefs of the metal 
Was ,3, and the. leat ,%, or fomewvhac becter, being exactly ftopped ac thie 
Breech, and having a Screw of a conveatent length ro ftop it at che other end, 
was filled with water, and then the Screw being put in, the Barrel was’ bu- 
ried in amixture of beaten Ice and.Salt for. about ro hours oc longer 3 at rhe 
end of which time being caken our, it appeared to have-a crack: running 
fomewhat oblique, by beginning at a place about chree ‘inches diftant ‘from 
the Breech, and reaching co fomewhat above. fix inches from the’ fame: the 
crack was much moze wide and gaping towards’the: middle of the Barref, 
which appeared alfo diftended about thac pare 3" the :ice béing. cakeéri but ‘ih 
divers piecds, and beld'againft a Candle; « feemed: to bave (matter bubbles 
than tc would have had, ifthe water had not been pene up. But the minure 
bubbles were fo numerous, chat they made the ice more than ordinarily 
Opacous. — — f Be A 
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+g. A ftrong Barrel of dGun of wenty four inches long, hiving the Touch- 
hole ftopt, and a Plug of Iron, chac was fitted to the Muzzel, forcibly driven 
in, afcer the Barrel bad Geen filled With. #wacer,’.wasi pric: into.a mixture of 
Ice and Salc, where within aboue three Minutes by my Watch, the lately 
named Plug was with noife driven out of the End ic had clofed before; and 
when rhe fame Plug was afterward fo driven ip, chat, .co make che. clofure 
more perfec, the fides of the Orifice of the Barrel were hammer’d down 

on che oucward nd of the Plug, :yet, within about.three. Minutes more, 
the enone making the water expand ic felf,. made.ic again drive 
out the Plug, and chat not onely wich noife, bue wich fuch violence, chac 
_ we found ic had broken a Deal-board, that made che neareft parc of an oblong 
Box, (wherein the Operation was performed: ) afcerwards che Iron Plug, 
being by che help of the fire and a hammer as it were incorporated inte 
_the Barrel, che Touch-hole came to be unftopped ; and. though along Iron 
Nail was ftrongly driven into it, yet the Plug being uncapable to be dri- 
‘ven out (as before, ) the frigorifick mixcure being again applied tothe Bare 
rel, quickly drove out the Nail; which laftly, being again forced in, and 
the Commiffwre being for farther fecuricy brazed over, there was now no 
room lefc for the included water to expand it felf much, bue by. breaking 
the Barrel ; but being my felf called away, fo chat I could nor ftay to fee 
the iffue of che Experiment , I left one to. profecure ic, who foon after 
brought me an account, that within about a quarter of an hour ‘(by his guefs) 
-after che barrel was put inco the frigorifick mixture, though of chat there 
~ was {carce left enough to cover it, ic burft with a noife,; and blew up che 
cover of the Box (wherein the Experiment was made, ) and the crack, which 
was two inches and a halflong, was wide and gaping enough co let me fee, 
that che Barrel was of avery confiderable thicknefs ac the place where ic 
_ was broken. ; , | 

A new Pewter Bottle, holding (by guefs) about a Pine, was fill’d wich 
water, and.chenthe Top being {crewed on was put intoa frigorifick mix. 
ture, wherein, when it had fain (by our eftimate) about 4 of an hour, ic 
was broken, noc without noife, and being taken out we found in ica crack 
almoft aninch and a half long, and in one place fo broad as to amount to- 


_. about fof aninch. The Bortle feem’d to be every way diftended , and 


parcicularly ac che bottom, which was fo fwell’d, thac che Lortle would 
not ftand upright upon ic. = 4 | | — 
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One Particular referable to the XIII. Titles 


THE old Sea-Caprain told me, that out at Sea, when the Wind blew off 

from the Great Banks and Tras of Ice, they could by the extraordi- 
nary highnefs of he Cold, (which would fometimes make the skin of their 
faces peel off) perceive, which way the Ice lay, nor only long before they 
could fee ic, but fometimes when they were fain to fail cwency leagues be- 
fore they could come to it. | ; | 











Particulars referable to the XV. Title, 


I, Titee Decoftions, one of Sage, another of Rofemary, and che third of 

Parfley, were expos'd in chree {mall earthen Pipkins to freez, and 
were totally curn’d into Ice, without any uncongeafed liquor (chat I could 
perceive) in the middeft: nor did there appear in che Ice any refemblance 
of the decogted Plants, but the Ice afforded by the Deco&ion of Sage had 
avery uneven fuperficies, and far more rugged than the two other portions 
of Ice, which were neither of them fmooth; and chefe (efpecially chat of 
the Sage) were obferved manifeftly to be lefs hard or folid than common - 
Ice. ae | | | 


2, Newly expreffed Juice of Lemons being fet to freer in a wide 
mouth-Glafs, afforded an Ice very oddly figur’d,efpecially in one part,where 
it finelpteprefented Trees, as they are in Winter, without leaves. | 


3. Hard Jee grofly beaten, having a great proportion of White Tabfe- 
Saft put to ic, and mingled with ic, chere arofe from the mixture great ‘tore 
of whitifh Fumes, as thick (at leaft) as common Smoak; which Fumes play- 
ed up and down all che mixcure, and lafted a very confiderable while ; and 
all chis, chongh the weather.was very warm, and the Experiment made in a 
room where there was a very good Fire. ' : 


4. Snow-water being +i to Freez in Ice and Salt, afforded an Ice presily 
figured, and had ghe bubbles produced in ic fo minute, chat they hinder’d 
not 


we 
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not the Globe, which the ice conftitured, from being mace trarfparene > 
than would have been eafily expected. 


gs» We took a quantiry (not inconfiderable) of Ice, about to pound or 
more, and having parcly reduced it into {mall lumps, and partly beaten it 
Into {mall powder, we mixt with ica convenient proportion of Bay-fale not 
powder’d: This mixture, when ic was fuffered to lay.{till for a pretty while, 
did not appear to emic any thing from the fuperficial pares, buc yee afcer- 
wards, when it came to be ftirred here or chere, there would in chat pare 
arife-a fmoak eafie enough to be difcerned, ifthe Bafonor Platcer, chat con- ‘ 
tained the mixture, were held between the Eye and the Light. But if the 
whole Body were ftirred, then there would be excited fo vilible a {moak, as 
that it would not only overfpread che furface of the Veffel like a Mift, but 
would overflow it on all fides for agood while, l-.ufe the word, Overflow, 
becaufe indeed the Fumes did not only fome of them afcend a pretty way 
Inco che Air like {moak, but the greateft parc of chem by far, as foonas they 
were rifen above che brims of the Veffel, did fali down in ftreams, as if ic 
had been a liquor poured out of a Bafon; fo that the Fumes feemed ponde- 
rous, almoft like chofe that one may obferve, ifhe dip a piece of Linnen in 
Agua fortis, and hangit up codry ; in which cafe the emitted fteams will 
rather fall chan rife. We alfo cook notice, that thofe fteams of our Frigo- 
rifick mixture were far more plentiful than they feemed to be ; for befides 
thofe, that were manifeftly {pile out of the brims of the veffel, it was eafie, 
by looking upon the mixture in a certain pofition in refpe& of the light ; ic 


_ Was eafie, I fay, co perceive, that the whole cavity of the Veffel, which was 


pretcy deep, was all covered with chofe Fumes, that played upon ic like the - 
thick Mift upon a Pond, not being able to pafs over the brims of tke Bafon. 
And this Afcenfion of Fumes , upon the ftirring to and fro of the Mix:ure, 
lafted a confiderable whil >, and probably would have lafted longer, if partly 
Wearinefs, and parcly bufinefs , had not called me away. - 

I forgor to nore, thar, when thofe Sceams came out rhe moft pleniifully,. ° 
] applied my face rothem, to obferve, if] could feel them fenfibly colder 
than the neigbouring Air; but by reafon. of an Impediment I could not 
continue ina fic pofture long enough to.be fure, whether chofe Effiuvia 


Would in due time feel fenfibly coldorno: and though I applied a fealed 
~ Weather. glafs tothe fame Fumes, and the tinéted {pirie feemed rhereupon 


aliccle to fubfide, yer fome Circumflances make me Saixds ull further 
tryal. . | 


6 : The old Sea-C sprain, that failed fo often into the Frigid saa =; 
: | . were 
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fwered me, that when his Ship wasimmured wich Ice, fo that they coufd — 


not in along time get fo much as a Barrel of Salc-water, he made Wells of 
the thick pieces of Ice, to receive the liquor of the thawed Ice, and found 
that svater (though on the main Sea) tobe good frefh water, porable,. and 
fic for dreffing of cheir meat, and other-ufes, fo that he never feared want 
of frefh water in thofe Seas. | ; 

He alforold me, that he had divers times faflned che Ship to the pieces 
of /ce, that reached under water coaboue chircy Fathom, and thac once he 
_ lay a good while by a piece of /ce fo chick, that ic was.on ground ac fifty 
Fathom, which he clearly perceived, both by Sounding, and other ways of 
obferving, that he acquainted me with. Thefe deep. pieces of Ice (he faid) 
were not very high above the water, infomuch chat when I told him I had 
found by trial, chat a Cyéinder of our Englijh Ice could have bur about rhe 
tenth part of it above the water it was Made of, and made to float'in, he 
anfwered, thc chat proportion agreed well enough with his obfervacion ; and 
added, chat the greac depth of the Ice proceeded from the fuccefsful Snows, 
which, falling from che furface of ir, deprefs it, and often within cwoor 
three days would it felf melt, fo as to fhrink into a third or fourth pare of its 


former thickne{s, and become hard Ice. He likéwife told me, chat he had | 


failed to 82. degrees anda halfof Latitude, and anfwered me, thac he wae 
not miftaken in obferving it, having had very good opportunity to do ir by 
more than ordinary fic Inftruments, chat he had carried along wich him. 

He told me too, that in fome parts near che coaft of Greenland, he found 
the Variation of che Gompafs he 23.degrees, and not very long after co 
be fcarce any at all; which ftrange alceration he knew not what to make of. 

He told me moreover, that che laft year failingin the height of 77. de- 
grees in the main Sea, he was f{uddenly furrounded, ahd his Ship locked faft 
up, only char it was driven by and wich che Ice, till che 7th. of Fuse follow- 
ing; and chen, che Ice opening a litcle, he made a fhife co fteer through ic, 
and purfue his Voyage. adding, chathe obferved, chat thac vaft cra& of Ice 
being once broken, the fragments of ic drove towards Hadfon’s Streights, 


q- The old Sea-Caprain rold me as ftrange a ching, which he had of. 
ten though not carefully obferved, Thac great ‘Iraé&ts of Jee dead che 
- Wind, infomuch, that when he has been driven towards the Ice by ftormy 
weather, and feared co be in ereat danger, when they came near ic, he -unex- 

étedly found a kind of Calm, that raifed his wonder, and freed him from 

isfear. Andatothertimes going out of the Ice upon an almott {nooth 
Sea, when he had noc yet gone far on it, he found that there was a Storm at 
diftance from the ice: and mentioning this, asa very odd thing, to a Dstch 
— Navie 


~“ 
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Navigator, who frequented thofe Seas for the Whale-fithing, he affured him, 
thar he had feveral times obferved this wonderful property of the /ce, 





One Particular referable to the XVI. Title. 


| ie Siberia Ca Northern Province of Rafia) the Earth is chawed in Sum- 
mer but about two Foot indepth, beneath which it continues frozen, 

and yet over this frozen part of the ground there groweth good Corn 
This I had from the Rafian Emperour’s chief VP byfician. a 





Particulars referable to the XVANI. Title, 


I. HE lictle fealed Weather-glafs being taken, Was put into a Glafe 

broader at the cop than the bottom, and greafed on che infide with 
Tallow, in which elafs rhe ball in the infide of it was more than covered 
with water, and thac water being frozen, notice was taken whereabouts. 
‘the tinged {piric of Wine refted in the lem: after which the Ice being news 
ly taken off froth ché Ballin che open air of an‘exceeding frofty morning, juft 
upon the removal of the Ice the Liquor rofe alittle in the fhank, as ic ufetk 
to happen when a Glafs-bubble filled with warm water is fuddenly removed 
incocold ; but prefently after the tinéted liquor, as I expe&ted, fubfided, 
not only as much as it had rifen, buta pretty way (the fhortnefs of the In- 
Rrument confidered) below the'former mark. Which may confirm our ob- 
fervation, thatthe free Air may communicate a more intenfe degree of 


Cold thanIceictfelf. 


2. The Weather having continued for fome time very cold, we placed 
twoor three days agoa trufly fealed Thermofcope ( thac was made by the 
Scandird-weather-glafs at Grefham Colledoe , which I therefore call the 
Scandard Thermofcope, having us’d it for fome years) ina Cellar, where we 
had obferved Feer not to freez in avery extraordinary fharp Winter; and 
having locked uronic laft might, whitch was, asthe night preceding, very 
frofty, the Wind being ac Eaft, we found after ren a Clo: k thac the tin&ted 
fpiric of Wine Acod at two divifions, znd about } above the freezing mark, 
and this morning being ahard froft, it was found to ftand much at che fame 


height. Wherefore having caufed it to be removed into the free ir in the . 
Es 3 Garden, 


wy 
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Garden, ic now being about nine of the Clock, is fallen to the freezing: 
mark, and confequently 1s {ubfided above two full déviftons or inches be- 


neath ics tation in the warm Cellar. Bug neverthelefs I hence obferve, thae 
the Air inche Cellar, notwithftanding the cold weather, is not (or is but 
very lictle) warmer than the air’in my Bed-chamber is wont to be im frofty 
weather ; for che fame Weather glafs being ufually kepe in that chamber, 
the fpirit of Wine was wont to fland about two inches above the Cy- 


oher or Freezing-mark, in the morning before the fire was made, in cafe - 


there was a moderate froft abroad ;_and in Sumimer-time, when the weather 


was very hor, the tinted fpiric has afcended to the Eighth, Ninth, and fomee 
umes almoft to the Tenth mark. 


3, The laft nighe being made extraordinary cold by Froft, Snow, atid 
Wind, the Standard Weather-glafs (before mentioned ). was removed into 


the Garden, and left there rill chis morning, when che cincted Spirit appea- . 


red to be fubfided above ‘two divifions beneath the Cypher. or Freezing.« 
mark ; fo much greater was the Cold of the Air, than was abfolucely necef- 
{ary for the congelation of water. And yer the Coldnefs of this very fight 


did not by ’Arnmetsacie fo increafe the heat of the Cellar, but that a vial, 


containing about two or three ounces of Chymical oylof Anife-feeds, being 
left there till Nine of the clock this morning, was taken out without being 
thawed into aliquo;; which argues, char che heat of che Cellar was infe- 


rior to that of the outward Air in moderate feafons, fince oftentimes both in. 


Spring and Autumn, oyl of Anife- feeds is by the warmth of the air kepr in a 
Auid form: as this particular parcel of oylin che fame vial , wherein ic was 
expofed, was kepc by the moderace warmth of my Chamber many times this 
Winter. | : oo. 


4. This morning (being December 29.1665.) a little before Ten of the 
— dlock, the weather having been frofty (bating.one mild, but rainy day) 


for near a Fortnight, Irook my fealed Weacher-elafs out of my Chambere. 


window, and having heldit a while in, che open 4ir.in the Court, as alfo 
wetted ic wich water to reduce it the fooner to the Coldnefs of the Ambience 
er, I caufed one to pump fo long, till to a younger eye than mine, the 
water, thac came out of the Pump, feemed to begin to reeks and then I 
held the ball of che Weacher-gla(s for, a pretty while in the ftream that came 
oucofthe Pump, and obferved, chac ic made the tinted liquor confiderably 
tie, and che more, the longer | kepr ic, till ic was rifen to the height of 
the Crofs, which I mide inthe Frame: chen carrying icup tomy Cham. 
ber, though there was a good fire there, che Ipiric of Wize begin to fubfide 

agains 


/ 
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again, thereby fhewing, thatthe ir in my Chamber was colder th:n the 
seeking Water, that had been pumped our, 


5. Another time (being Feb. 17. 166% ) after ic had fontinued frofty 
weather chree or four days, ( if I miftake noc the number,) about Nine or 
Ten of the clock inthe morning, 1 caufed the water of a confiderably deep’ 
‘Well tobe pumped for a good while upon it, after ic had been kept a prercy 
while in the e4s7, to bring ic to the cemper of that, che Pump. wacer raifed 

it-by degrees, buc (lowly enough, co becween four or five Eights of an inch 
higher than the Pump-water at Oxford bad been abletodo. Then I carried 
the Wéather glafs co a Spring chat was wont to {moak in frofty weather, and 
was nos far from ché Pump, and having layed do.vn the Weather- ola(s, (thae 
my hand might have no operation upon it) fo as the Ball was covered with 
-wacer juft ac che Spring-head ; after ic had refted cherea good while, I 
found the tincted Spiric but very little raifed, fochacin all ic fcarce exe 
ceeded five Eights above the height ic had been brought to at Oxfore, 

Afterwards inthe fame place I broughe the Weather-glafs abouc Noon 
to the North- fide of the houfe, to which che Pump belongs, and letting is 
reft again(t the Wallin the open -4ir for half an hour or more, I found, thac 
though it had been chat morning a {mall Froft, and though the Sun did not 
fhine out, -yet by the Weather-glafs che fir was juft ac the fame degree of 
warmch (if not a little greater) thac the water had been ac the Spring-head 
in frofty weather, when there was Snow upon the eround, and confequently 
the Air was chen much hotter than the water had been in che Pump at Ox- 
ford, where yet in very cold weather icufes co {moak, nan 

Feb. 19. being the chird day of the continuance of a moderate Froft, I 

_ held che fealed Weather-glafs under che Pump, and having caufed the wa. 
ter to b¢ pumped for a good while upon the Ball of it, I found che tin&ted 
Spiric rife-as high wich the warinch of the water, as ic had done many weeks 
before in che depth of Winter by the warmth of the water of the fame 


mp. 
| The next day, being the fourch day of the Froft, the neighbouring Spring , 
which (as I was informed by thofe I fent to fee) had not, during che prec» 
dent days, {moaked, did fmoak this morning, as one, I fent to fee, informed 
me, that another Spring likewife did. Abour Noon (the weather being 
fair, and the Sun fhining ) limployed one co keep the Ball of the Wearcher- 
elafs for a competent time covered with water juft ac che head of the Spriag, 
which had fmoaked in the morning ; and by his Relation, which was con- 
firmed by the height of che cinéted liquor, when I fawit, ic appeared to ~ 
have rifen higher now by near or full a oe of an inch, than I could make 
aa ic 


(20) | | 


ic do at the fame Spring-head divers weeks aco: but note; rhae this day the 
Spring- water was a pretty deal warmer than the ir, notwichftanding the 
time and cJearnefs of the day, as appeared by the fubfiding of the tinéted . 
Spiric, when brought from the Spring to my Chamber in a frofly morning, — 
the ground being chen coveted (but not thickly) wich Snow. an 


6. Having inquired of an Ingenious man, obliged to make fome Trials 
about Cold, whether he had obferved any thing to confirm or contradi& 
the Sufpicion I publifhed tn the Hiftory of Cold about the: Coldnefs and 
Temperature of the 4ir; he gave ‘me fuch-an anfwer, that does notably 
confirm my conje&ture. For he told me, that he had divers cimes obferved 
In an exaly fealed Weather-glafs, that the ting’d Spirit of Wine was high- 
er ac fometimes, when the weather was frofty, chan at fome other times, 
when it was not; and thac having had occafion to keep his Weather-olafs 
wich the Ballin water, which was afterwards frozen, and continued ice for 
divers days, he warily brake the ice all abouc the Ball, and removing ic 
thence into the esr, though ic were inthe fame room, yet he found the 
Liquor to defcend from firch 2 mark to fuch a mark, and having defired to - 
fee the Inftruments, I found the bignefs of the Ball co be like that of a mid- 
dle fized or fomewhat large Crab, ‘and the ftem to be about two Foot and 4 
Jong, and having had the cuttofiry to meafure the diftance between the a- 
bove.mentioned marks, I found, that che Liquor, by being remev’d out of 
the Ice intothe 4:7, had fubfided a pretty deal above threeinches. = 


| A Relation given me by an Ingen oss Gentleman, lately returned out of 


- 9, About the 21;22.' and 23. of December, 16609, old Stile, lying with- 
in chree Polifh Miles of Warfaw, we {aw every: day the Sun accompanied 
with two Parhelions, the one Eaftward, the other Weftwatd, almoft in a 
dire&t line, and diftane about 8.or 10, times the Diameter of the Sun from 
ir, and continued vifible'from near Ten to Twelve a clock, the weather be- 
ing extream cold, the dir as clear, as poflibly to be imagined, both nighe 
and day ; and, when the Sundid fhine, appeared as full of glittering Span- 
oles or Particles of /ce, The like hath been feen fince, when ic hath frozen 
very hard ; which generally happens, che Air being very clear, and as gene- 
rally-chaws, the Heavens being clouded any time together, , 


8. The old Sea-Caprain, that failed fo often to Greesland to fith for 


Whales, afflured me yefterday, being Apri/ 875. that 28.06 19. years ago, 
| ; ¢ 
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he failed thicher in the company of two Durch Ships, whereof one w:s a 
Hollander, but che other of Embden, the names of the Malters he cold me ; 
when they were come together as far as the place where the Englifh ufed to 
ftay in Greenland (as I remember,) the Matters of the two Ships defired 
chis Captain co give them leave co fifth there with him, which, he cold them, 
he could not pollibly do, being a Servant of the Greenland Company, and 
' imployed there by chem, whereupon thefe Mafters told him, thae they 
would chen go feek their Forcunes in an unknown world ; and feven or eight 
weeks afrer, they came back to him miferably diftrefs’d for want of freth 
Water and Fewel, which they defired his leave to cake upon the place, 
which being but am act of Humanicy, and intrenched not upon the Rights 
of che Company, he willinoly permitted: Whereupon they fell into dif- 
courfe of their Voyage ; one of the Mafters told him, thac coafting along 
the Ice inhopes to find fome New Land, and fome place where they mighe 
freely, as well as conveniently fit for Whales, they had at length come fo 
far, that after che fogey and dark weather. was cleared up, they took the 
Latitude, and found it to be 89. degrees, fo thac they were within one 
degree of the Pole. _— 

The eld Captain doubting of this, che Mafter brought him bis Journal, 
where the Courfe was fec down, which teltified the fame thing ; and after- 
wards conferring with che Matter of che other Ship, (for chey fail’d in com- 
pany,) he agreedin che fame Relation ;. and the Caprain heating, thac che 
Sceers-man of one of che Ships was aScoichmsax, he got to difcourfe with 
him, and {aiv hts Journal coo, which agreed with what the others had de- 
clared. And afcerwards one of the Matters having occafion to come to Lon 
don, and being chere mec accidentally by our Captain, he brought him to 
fome of the Northern Company, -to whom he averr'd the foregoing Relation, 
of whofe Truth the Captain feemed to me cto be convinced, Lasked him 
feveral Queftions relating to this odd Story, to divers of which he could 
make no Anfwer, having not asked chem of his Datchmen; but to fome few 
things he gave Anfivers, the fubftance whereof was, Thac though there 
were vaft Regions of [ce towards the Shores, yet where they found them: 
felves fo near the Pole, the Sea was-very.open and free,. fo that 1f Wood and 
Water kad not begun to fail chem, and if they had not fear’d their other 
Provifions would not hold our, they might have made a Paffage perhaps as 
far as Fapan, That from che North-Eaft there came a great rolling Sea, 
— which one of the-Mafters, chat had been ac the Bay of Biskay, compared to 
thac Spami(h Sea: And thac che Cold there was not extream, but fuch.as they 
could well endure, and complained no more of, than they did in Greenland: 
That failing from Greenland towatds sea they found the Compafs ro 

—Aaas vary 
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vary aPoine, afcer they had failed fome degrees Northward ; Then the Va- 
riacion of it was for agreat while inconfiderable, and a while after chae ic 
came to be cwo Points. And laftly, when chey came to be fo near the Pole, 
the Declination increas’d {trangely, fo that ac 89. degrees of Latitude they 
found the Variation to be four, not Degrees, but Points of she Compals, and 
that towards the Eaft, | 


9. The old Sea-Captain told me, chat they are in the Seas frequently | 
pefter'd with thick Fogsexcreamly cold, which lalt fome of chem Io, or 12.. 
hours, fome a whole day, andothersewoorthreedays,. © .. se 

He told me, chat lying at Anchor in Bel-Sonnd on the Coaft of Greene 
land, near a Mountainous Rock thar was very high, he and fome others made 
a fhift co get up to the top, which he judg’d to have half a Mile of Perpen- 
diculas height, and, when they care tothe upper part of the Mountains. 
they found the Weather very clear, andthe Sky very ferene, and ic being. 
then June, the Sun fhined fo hot upon them that he and others ftripp’d them-" 
felves, and aired their fhirts and naked bodies to cool themfelves, feeing 
all che whilea thick Fog like Clouds at the bottom of the Hill; whither 
when chey came down with ftore of Fowl that they had killed, they found 
the Fog, as they lefc ir, very dark, and exceeding ccld. . a i 


A Paffage tak en ont of the Zaars Dogtors Letter. 


. 10, Ang. 29.1664. This Winter we flay’d ac Vologda three months, 
which is North-Eaft from cAefcon fome degrees, I expeSted the incenfe 
Cold which isufually felethere; but (as ic happen’d) we had not three 
days of that, which we call Winter weather - there, nocwithftanding we were © 
there in December, in which Month it rain’d unufual and dangerous. The 
Cold, which is fo much talk’d of in Books, hath been rare in thefelate years ; 
for fome Exg/:/which have liv’d there chirty years fince, have obferved 
{uch an alteration in che Climate, char, except I had good confidence in the 
fidelity of their Relations, being men of known worth and fobriety, I fhould 
not adventure to cell you, That in thefe chircy years the Winters are be- 
come fo mild, as the notable cold Weather, which ufes to freez people in 
their way coming ro Market in feveral poftures, as they were ftriking their 
Horfes, or guiding cheir Sledges, hath been rarely felt, only tothe freezing 
the Nofes and Checks of fome People, which may rather be rermed a Blaf, 
than a ferled incenfe Cold. : < e | 


‘ 


11.. The warmer the Roonis made by (ayy the thicker is the = vFoa 
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the ofafs ac night, fometimes an inch thick, which I havefeen. Jf it be a 
fmatl Fro‘t, che Nails only of the Windows, which faften the Latren toge- 
ther, willbe tipc with White ; all che Natls of infides of Doors, and Iron- 
work, will he adorn’d with the Froft, and going out of the door you will en- 
danger your breath. = 
The Falconers here fay, Birds creep under the Snow at Nivhts. 
A ffuredly the Bears provide themfelves with a Cave againtt the Winter. 
_ Thave kepr a Bear two days wichout meat or drink, he (till fucking his Paws, 
making a Lather with his tongue ; and, had he noc {melt che meat of the 
choufe, which made him craving and clamorous, no doubt he might have 
been kept much longer upon his faft. : bg 


12. A Wind from the Sea there caufes a Thaw ; foit does at Archargel, 
although ic comes thither North. 
_ ‘Tfhall hereafter give you a Catalogue of our Plants, fome of which are 
arein Eng/and, but here in quantity, wz. Liliam Convallinm, Pyrola, By- 
folinns, Polygonatum, Oc. Vihallalictle inform you concerning the Vege- 
table Lamb, which O/earins calls Baromets. , 


13. Buchetold me they ufe very lictle Phyfick, the Air being, fo health- 
ful, asthac cis no rare thing to fee people 80.0r 100. years old, efpecially 
the poorer fort, thac donot indulge chemfelves with {trong Drink. 


14. The fame Captain anfvered me, thatin Grees/and ic felf the North- 
_Ealt Winds were colder than any other, which yec he afcribed in parc to 
the Scicuation of the Countrey, thofe Winds blowing over vaft Tracts of Ice, 
without Sea co micigate the Cold they communicated to the Wind. 





Particulars referable to. the X1X. Titles 
I. Tevrenant G, Druamnion, who for fome years was Governour of 
Smolenfco, coldme, thatbe had many times Barrels little lefs 
than our Hogsheads of ttrong Beer, which being lefe night and day in the 
Sledges upon the Snow, would be frozen all about nexc the Cask to aconfie 
derable thicknefs, (othe the Gimlet mutt pierce the Ice agreat way, be- 
-fore the Veffel would be fer a broach ; buc then the Liquor which came forth, 
would not only be much ftronger, chan the Beer was at firft, buc much more 
pleafancly cafted, : i; 
Gs 2. Liev- 
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2. Lieutenant G. Drunsmon confirm’d what others had told me, of the 
-pteat noife, like che difcharge of Muskets, chat they hear in che wooden - 
houfes, whofe Walls are made of Firetrees (uinfquar’d, and only disbark'd,) 
upon very intenfe Froits ; and he anfwer’d me, the great Cracks or Flaws 
chat appeared in the Timber after thefe Explofions, were barely Clefts made 
by che burfting of che Trees, withouc any {plinters, or other parts of the 
wood thrown off from the body of the Timber. | 


. 3. The two Swedifb Ambaffadors affur'd me, that ic is crue, ‘thacin Auf 
cevy, and fome other Northern Countreys alfo, the Hares are as in thefe 
parts, gray, (g7/e,) but Snow-white in Winter, and chat they begin co 
change Colour in Aucumm; (and co retoverit in the Spring.) And the El. 
der of them, Monfieur Coyet being asked of me, if he himfelf had obferv'’d 
it, he affur'd me, chat he had. ‘Jc was likewife affirm’d by the Swedi(h Re- 
fidenc, who was then prefent, and related ic to me before them, thac in the 
Borders of cAtaf{covy he had feen fore of - Pareridges milk-white ; when L 
ask’d, whether they chang’d colour in Summer, or-were noc rather conftant- 
ly white ; He anfwer’d me, he could not tell, ic being Winter when he 
was there.’ And when I enquir’d, whether: there were not ome other 
befides Hares, chat chang’d colour according tothe Seafons, they all three 
cold me, that Squirrels, which in che Summer are of the ufual colour, do ih 
the Winter turn gray, and recover their colour in the following Summer. 
They were pleated alfo to fend me word the next day by an Ingenious 
Gentleman, Son to Monfieur Cover, that they had forgot to tell me, chac 
_ whereas the River Duna divides Livoxta and Mxfcovy, on one fide of the 
River the Hares are of the ordinary colours, but onthe other fide white. So 
that when the Hunters meet with any white Hares on this fide of the River, 
they fay tisa Transfuga, ~~ iis a s ‘i 


4. Amoneft the odd effe&ts of Cold in Refi, and fome other Countreys, 
where thac Quality reignsin Winrer, tis none of che leaft admir’d, that if a 
" man be abroad in the Air with a Gaze or Steff furnifhed with a meralline 

Head, the Cold is fo intenfe in that compact Body, that the tip of the congue 
being apply’d to the metal, they will ftick , and be (as ic were) glewed to- 
gether, fo chac a man cannot fever chem without great pain, and fometimes 
without leaving forhe of che skin of his Tongue behind upon the handle of 
the Sraff, asic has been affirm’d to me by Eye-witneffes of unquettionable 
.credic. The Reafon of this odd ‘Phenanpepon, as far as I can conjeGture, may 

be the great and fudden lofs of Agitation occafion’d in the Spitcle and parc 


| (25) 
of the Toneue, by che great wantof Agitation in the parts of the Metal 
thacthey couch. Forif a Bowl (for Inftance) of Ivory meer in adireé& 
fine wich anocher of the fame bignefs , that is already moving ufona Filli- 
ard-Table, “cwill communicate to it but a part of its own motion, and fo 
retain the reft for ic felf: but if the impell’d Bow! were at reft, the impel- 
ling Bow! will communicate co it all, oralmott all ics motion, and lofe as 
much it felf, as may appear by its remaining quiefcenc in the place of the 
othe, Imuftnotinlarge upon chis fubjet of Motion among Bodies, that 
hit againft others. But co apply che Obfervation to my prefent purpote, Ic 
_ feems the Meralline Handle of che Stick, by the intenfnels of the Cold, has 
its parts fodepriv’d of motion, tbat when thofe of Spittle and the Tongue 
have communicated to them as much of their Agitation as they can, there 
will not be becwveen thofe chree Bodies Agitation enough to keep the Spite 
tle fluid, which confequencly being curn’d into Ice will {tick to the two 
confiftenc Bodies it adher’d to, nainely the Tongue and the Metal, and by 
this means will.faften them rogether. | 

In confirmation of this conjecture I fhall adde fome other Phenomena, 
which may be explicated by the help of ic. And firftwe fee, thacin very 
frofty Mornings the Jce, that flicks to Glafs-windows, often appears in the 
form of Tree-, or otherwife odly and prettily figur’d. This is vulgarly fo 
explain’d, asif the Cold produc’d thofe icy Bodies on the outfide of the 
Glafs, through which, fome fancy, that the Vapours of the warm Room 
penetrate: Buc cisplain, thac this /ee ufes to be formed within che Room, 
as I have divers times obferv'd, either by che thawing of it, or by {craping 
it off; So chat ic appears tobe form’d of Vapours, which being carried to 
and fro by the Air, when chey chance to pafs along the Glafs-panes of che 
Windows, which by the Cold, thac reignsin the external Air in frofty 
Weather , have loft the wonted Agitation of their pares, thefe Vapours 
transfer fo much of their motion tothe Glafs, thac they retain not enough 
to keep them fluid ; the Confequence of which is their being turn’d into 
‘Ice,which in very cold Countreys may be far thicker than icufes to be here : 
Infomuch that a Learned Acquaincance of mine affur’d me, that he had 
in Rujfia obferv'd in fome Stoves, (where tis like the Heat produc’d flore of 
Vapours,) chat che Ice on the infide of the Windo ‘s was near an Inch thick, 


A Note ont of Martinius in his Account of Chin. 


5 In Peking elevations Poli 42. gr. per integros quatuor wenfes, fatto cire 
4 Nevembris meainms initio, flumina omnia adeo duro concrefcunt gelu, ut Cur 
Tua, equofqne, ac gravifinea que onsra glacies tatoferat. Hac plerumg, con 

3 : cretio 


| (26) | 
Cretio nin fit die; cum non nifi pluribus, Cr quidem ab inferiori fuperficie prises, 
fuse lignefaflio, p.27, * Martimusin his account of Peking p. 27, tells us, 
“char although the Pole be not elevated above 42. degrees, yer for four 
“whole moncths, from the middle of Novessber, all the Rivers are {o bitterly 
© frozen over, that the Ice will fafely bear Coaches , and Horfes, and all the 
“heavieft burdens, This Congelation is for che moft pare madein one day, 
© buc che melting of che Ice requires many, and begins from the lower Sur- 
“faces | | - & 
“A Note taken ont of Marcinius Cromerus his Polonia, /id, 1. 

P> $354: 


6. Tanta eff enim vis frigoris in bis Regionibus interdum, wt radicstus are[cant 
arbores, agua ex editiori loco effufa, prinfquam terram Contigerit, in glact.ns 
concre[cat, Lacus quidem, o& Paludes, & F lumina duobus tribufve menfibnes 
hibernis, nonnunguam autem vel in Quintum vel Sextum nfg, concreta glacie, 
xon modo pedstibus, verum etiam equitibus, C curribus ae planfiris, quamevis 
oneratis, multis fimul longo {patio peroia OF fecura prabent itinera, Equidens 

uodam tempore ultimo die menfis Martis Viltulam in Mafovia per firmans ad. 
be glaciem, cum Curran & nadrigis, @ aliquet Equitum comitats tranfvr, 
Hic etiam praterita Hyeme in Pruffia glacialis pifcatio in lacubus poft initinns 
Novembris cepta, duravit per totum Martium, gel autem per totum Aprilem, 
© So great is the violence of Cold fometimes in thefe Countreys, that Trees 
‘wither ac the roots ; and Warer poured out from an high place, ‘curns into 
© ice before ic comes tothe ground. And truly che Lakes, and Marfhes, and 
¢ Rivers are fo frozen for t'vo or three moneths in Winter , and fometimes. 
© for five or fix, that not only Footmen, but alfo Horfemen, and Coaches, 
‘and Waggons, though loaded, may for along {pace freely and fecurely pafs 
¢ over them. Truly once I paffed over the Weifelin Mafovia upon the firm 
ice the Latt day of March, with a Coach ad four horfes, and a retinue of 
fome horfemen ; and chis laft Winter in “Praffia the fifhing in the Ice be- 
© oan in the Lakes after the beginning of November, and continued all AZarch, 
“but Froft latted all April. ; | 


A Note taken ont of Cromerus’s Polonia, /sb. 1. pe 686 


In cateris lacubys, at g, etiam in majoribus pifcinis & flumsinibus tempore hye 
berno commediores fere funt pifcationes, quam eftate, pertufa certis interval- 
lis glacies retig, per majus foramen in aquam immiffo: quod longis funibye ad 
perticas alligatis hominums equorumve opera lorgo {patro in diver{um tratlam, 
coeuntibns rur(ns pifcatoribas, alio foransine refertum extrabiturs — . 

ys | Jn 
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' “©InetherLakes, and in the larger Fitheponds, and Rivers, Ftthing is 
“more commodious in Winter than in Summer, the Ite being broken if 


_ *fome places, and a Nec caft into che water chrough a great hole, which by 


“tong Ropes tyed to Poles, Men and Horfes draw different ways for a confi- 
§ detable {pace, and thencthe Fifhermen meeting together, -cakeic up well 


“fill’d ac another hole. . 


ye An Tngenious Phyfician confirm'd to me upon crial, chat the Pummel 
of a Sword, chat was expos'd to the Winter Air in CAofcon, Would Rick c# 
his Tongue that couches ic therewith, and-fecch off the skio, if he forcibly 
end faddenty pull’d ic away. ae (2 # 7 , gg fe 
8. A Gentleman chat came lately from Warfaw,cold me, that in one night, 
or racher cwelve ‘hours, he obferved chis Winter the Jee next -che furface of 


the water, toreach four inches dire&tly downwards, 


‘g. The old Sea-Caprain cold me, chac when he was in Greenland, and im 
thofe efrtick Regions, his Appetite was fo great, that he could well eae 
more in one day, than he could in a week or ten days here, and chac accord- 
ingly he and others. found chemfelves ftropger there chan here,and more prene 
to Venereal pleafures. : a ae 
~ Herold me alfoy chac failing with intention to make fome difcovery inte 
the Artick Circle, that after having failed a greac while through a Sea ex- 
ceeding blew and deep, they were as much furprized:to find themfelves om 
a Tuddain Wee a Sea black almoft like Ink, which much frighted them, none 
of.all cheir Wanderers having met with a Sea of ehat colour. This made 
them, aftermany difpuces and doubts, refolve to found both from their 
Ship and Shallop, ‘but chey could‘find no ground ac Seventy Fathom... -, 
10. ABottleofftrong Sack, about ewo thirds filltd, crack’d, and the 
Wine was frozen, vx, the phlegm, but no Ite on the top). as in water ; nor 
does the phlegm ¢ver afcend co the cop ico beifrozen in aii eatire body: 
This Sack being prefencly chawed loft its vigour, and fo will any ching 
elfe. «..° : . 2 heh 2 &, er 3 "§ - 
rx. The Froft in chefe parts pierces che ground five foot, which the Un- 
dercakers for digging a Cellar for a Friend of mine found by woful experi~ - 
ence, ‘being forc'd to make their way by Fire, and fometimes by cleaving. 
che Earch with wedges like arock, _ | - 7 
* The Ice in Ssberia inthe River Ob, is faid to bea Fathom and a. hal€ 
chick, where they Have in the whole year a twelve weeks-of i 7 
B 7 


C 


) FB), 
Fhe Rivers char T have erevelltd over, have breathing-places fer 4 mile, 
fometimes half a mile, and a quarter, out of which comes a fume like that of 


- the Crofs- Bath or-King’s Bath at the Bath, The like out of a Gellar upon che 
ning of che door, enough to fuffocate aman , if raken unawares. 


- Death by Cold is aot painful; efpecially if che ‘Cold be very ibtenfe, va 


afriend of mine told me, who waiting upon his Uncle here (a Colonel) in 
quality of a-Page, he face upon the fide of the Sledge, as Servants do, and 
it being very cold,: he ras to-get himfelf fome heac in his feet, and after. 
wards recurn’d to.fic upon the Sledg, ‘atid found, himfelf furpriz’d wich che 
Cold, but had not ehe-powet to prevent the danger of Suffocation by calling 
for help; yea rather he feem’d to be pleas’d with falline into apleafing fleep, 
and fo rumbled back upon his Uncles legs,. which rais’d a fufpicioa. tp him, 
shat his-Goulen was'frozen ; and fo making hafte to tlie nexc Village, he 
subb’d him albover-with Snow ftrenuoufly ehough,: and afcerwards brought 
him into awarm Room, which by degrees ‘reviv’d him , he feeling himfel£ 
affiGted and pain’d in all his limbs wich fuch,a tingling Numnefs,as they 
wie t6 have-who fean’d too hard upon their Etbows, but much more pains 
Siliaud amazing. = ae | a sul oe 

£2, Fhac Cold dries-excefively,. appears by the Rory of the Cheefes,.:and. 
Stock-fifh, which is.dryed inthe Wind, fome of. which is {prinkled wich. 
Sale. | The Earch will: cleave with ir, ‘bur I never obferv'd ic crack’d: with 
fuch ‘mon(trous Miatus, as Oleartne reports, yet thar may be crue allo. 


Where rhere:is Frolt tong before th: Snow comes,. the, Ice in Rivers will, ~ 


Wave cracks. | 

About che middle of December being at Yemflave in my Lodging ip.a. 
rhorning before day, the ‘Houfe being mew, and ¢xpas‘d «o. the Norbeat 
wind, ie-gave-ecracklikeaMusker, fe, Cop ee 








(>. sRantiquless: referable ta the XX, Title, 
ee eee OM seg Gel dei eee oe See ga oa. 
i, Seal’d Glafs-bubble wich Quick-filver in ic weighed.in.the Airy 
| ZW and being carefully counterpois’d: in Water, thac co my band, 
— wehrtit Dwas-fiving by che ‘fire-fide, felt: fuke-warm; did, after Sno.v and 
‘Sus were appl ydion- che our-fide of the-Ghafs thar held the water, Weigh 2. 
of a Grain, or fomewhat better, before or jutt ‘when, there dppear’d a litele” 
file. cfice‘on the inilsé ef clr Gila(s contatping the warer,, I¢f 
wacn-che Bubblewerfiiltpuein, 9 a 
oe B Ze 


thancie did. 





2, Aplobe of Snow, ramm'd into the Mould of ju one inch Diamenr, 
weighed 113, grains, : , 


3- A Bullet of Jee of an inch Déagsster, made in the fame mould, amoun- 
ted to 2. Drachms, 5, Grains. 


4. Afcer a long Froft and Snow , a great deal of new Swow being fallen 
Jaft night, the Liquor in the gaged Weather-glafé ftands beneath che 
firft mark, argues a more than ordininary Froft: and yet the Mercary 
in.the Havofcope ftands at neat § bencath 29, inches, co which perhaps che 
hich wind may contnbutee 


5. Four ounces of Sxow made up in a lump , were counterpois’d in-a pair. 
of good Scales, and expos’d in a frofty night after eleven a clock without 
being taken out of che Ballance, che next morning between 9. and 10, there 
appear’d a decrement of 29. or 30. grains, which feem’d to have evaporaced _ 
from.the Svow ic felf: for though a {mall portion of ic (probably late in che 
morning) were melted in the Scale, yee chac Liquor was but little, and ae 
mounted not to 8. grains, which was not a Third of the weight, which the 
Snow-ball had loft ; but fuppofing che decrement would be greater, if the — 
Snow had a greater fuperficies, in refpect of che bulk thereof, -I caus’d the 
next night che following Trialto be made, not being able co-affift at ir’ my 
felf. 

There was taken Zij of Snow, which being made up intoa kind of flac 
Cake, was expos’d all night, which was frofty, in che above-mentioned Bal- 
lance, and the nexc morning about 8. aclock there appear’d to have been 
loft 55. grains, no water being found in the Scale ; and about two hours 
after, che Decrement was found to be about 63, grains, none of the Saew 
appearinge@ have melcec in the Scale. 








One Particular referable to the XXI. Title. 


HE Samsojedes cloath themfelves with Renes skins, che hair outward; 
which they find tobe che warmeft way: and Ihave found a pair of 
Cangtes (which are like high Shoes wich piked toes of old Chancer’s fafhion, - 
whfch we wear wichouc the leather) co be betrer than a pair of furr’d Gloves, 
They ate only proper for the Sledge, yer one may walk in the Snow with: 
them, which ts fo dry a Snow, if it be duly cold weather, as ic will not wee 
at afl, nor endamage a Scarlet cover’d all over with ity but bruf or fake off 


like chaff,  ~FINTIS, 


Saal 
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